Keeping Up 


WITH THE METALLURGIST 


MMAANUFACTURERS of metal prod- 
ucts are no longer confined to simple 
cast iron -and carbon steels in fabri- 
cating their products. Demands for 
greater lightness, higher speeds and 
increased durability have spurred tech- 
nicians to discover materials designed 
to meet more exacting specifications. 


Today the builder of machines and 
the maker of other metal products has 
a wide array of materials to choose 
from; but with this enlarged opportun- 
ity for choice has come a variety of new 
processes which the shop must handle. 
Executives in these shops recognize the 
need to utilize the best that the metal- 
lurgist has produced and to acquire the 
knowledge necessary so to work the 
new materials that full use is made of 
their improved characteristics. 


Each additional metal or alloy means 
another technique for the shop to mas- 
ter. Heat-treating and welding, ma- 
chining and forming, must take into 
account the special nature of the mate- 
rial processed. 


The dynamic character of the changes 
the metallurgist has wrought explains 
to a great degree the increasing popu- 
larity of the National Metal Congress. 
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Here is a place of contact between those 
whose vision has created new materials 
and those who would incorporate them 
into their products. Here the manufac- 
turer may see gathered together the 
fruits of the technician’s labor. New 
metals and new equipment are here to 
add another milestone to years of pains- 
taking progress. The men whose efforts 
are responsible for these advances are 
here to tell of their technical gains and 
to exchange information for further 
strides in metals and methods. The pro- 
duction men are here, eager to learn of 
how these materials are wrought into 
finished products and of the new equip- 
ment that is available for processing 
them. 


IN a real sense the exhibit is produc- 
tive, since it supplies an effective me- 
dium of putting the latest developments 
in equipment into the hands of those 
who will apply them to constructive 
work. Those who attend are sure to 
come away enriched in their knowledge 
of metals and machines. For those of 
our readers, who cannot make the trip 
to Cleveland, we present in this and 
subsequent numbers an account of the 
Metal Show as good as ink and paper 
can record. 
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Manufacturing Trends 


New materials, and new means of welding, 










heat-treating and finishing directly influence 


HEN THE doors of Cleve- 

land’s Public Auditorium open 
on October 19, another chapter in the 
history of metal products will have 
been started. Developments in the 
making of metals and their fabrica- 
tion into finished products are so 


closely interwoven with our modern 
civilization that the National Metal 
Congress has a direct effect on Ameri- 
can industry and the millions of per- 
sons whose living standards depend on 
the output of that industry. 


methods used in the making of metal products 


The Congress is sponsored jointly 
by the American Society for Metals, 
the American Welding Society, the 
Wire Association, the Institute of Met- 
als and Iron and Steel divisions of 
the American Institute of Mining and 
Metallurgical Engineers and the Amer- 
ican Society of Mechanical Engineers. 
A feature of the Congress is the Na- 
tional Metals Exposition, which this 
year will include 217 booths, housing 
displays of materials and equipment 
pertinent to this field. 








In addition to the exhibits and 
papers, listed in the following pages, 
those attending the Congress will be 
invited to visit the plants of some 50 
Cleveland manufacturing companies. 
So the meeting holds promise of a 
liberal education for those interested in 
the making and working of metals. 

Executives of metal-working plants 
will be chiefly concerned with the 
materials available for use in their 
products and the equipment needed 
to bring their manufacturing facili- 
ties in line with the techniques re- 
quired for the new metals. 


The alloy steels used so 
universally today through- 
out the automotive indus- 
try are finding still wider 
acceptance. Demands today for higher 
speeds and less weight have led other 
branches of industry to seek the supe- 
rior characteristics achieved when other 
elements are added to the molten 
steel. This wider use has been accel- 
erated by the introduction of low-alloy, 
high-strength steels which while com- 
paratively low in price possess many 
of the desirable properties of the high- 
alloy products. 

Stainless steel finds new uses every 
day. Its special properties affect its 
workability so the shop must grind its 
tools and design its dies accordingly. 

Among the copper-bearing alloys, 
the hard bronzes have made a piace 
for themselves in many products. The 
addition of toughness and durability 
to the inherent qualities of copper 
alloys accounts for their growing popu- 
larity. Beryllium copper, a new mem- 
ber of this group, possesses in addi- 
tion the property of responding to heat- 
treatment which gives it strength 
greater than that of any of its prede- 
cessors. Copper alloys, too, require 
their own special processing. 
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Nickel, and the high-nickel alloys, 
such as Monel and Inconel, while no 
strangers to metal-working plants, are 
finding more frequent application. Best 
results can only be obtained if shop 
tooling takes into account their 
work-hardening and other distinctive 
properties. 

Improved characteristics have led to 
an increased demand for die castings, 
of both zinc and aluminum alloys. 
Technique in this field has advanced 
so that extremely close tolerances can 
be maintained in the cast work; re- 
search has added strength to the alloys. 

Aluminum in many other forms is 
going into more products especially 
where lightness is needed. Higher 
strength alloys are being produced, 
and shop methods have been stud- 
ied so that good practice can be 
recommended. 


Welding has kept step 
with developments in met- 
als. Flame cutting has been 
transformed from a crude 

process to one that approximates the 
precision of machining. It is espec- 
ially useful in forming sections from 
shapes or plate for fabrication into 
machine elements. Shape-cutting ma- 
chines are now available for a great 
variety of shop needs. 

Improvements in electrodes have 


greatly increased the strength of arc 
welds so that this process has suc- 
cessfully overcome the old prejudices 
against it. Automatic control of cur- 
rent and voltage contributes much 


mm securing 
results. 

For volume production, resistance 
welding has made great strides. De- 
veloped from the simple spot weld, a 
whole family of applications has be- 
come available to suit the needs of a 
wide range of products. Here, too, 
automatic control and ingenious design 
of equipment have played a great 
part. 


uniformly dependable 


Heat-treatment has pro- 
gressed far from original 
hardening practice when a 
color chart aided the eye in 

estimating temperatures. Now every 
step in heating, quenching, drawing 
and annealing is subject to precise 
control. Furnace atmospheres are reg- 
ulated to produce scale-free parts. 

Generators for controlled atmos- 
pheres partially burn city or natural 
gas, propane or butane, to form carbon- 
rich gases. Cooling units and absorp- 
tion cylinders remove moisture and 
pass the dry gas to the furnace. 
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A number of gas carburizing proc- 
esses have won favor through their 
ability to give uniform results without 
packing the work into boxes. On 
the other hand, carburizing com- 
pounds have been improved to give 
dependable and accelerated results. 
Carburizing inhibitors are finding in- 
creased application for parts that must 
be hardened selectively. 

Firing has been studied to prevent 
drafts and maintain uniform tempera- 
tures throughout the heating chamber; 
this applies to pot-type as well as 
oven-type equipment. 

Pyrometers read temperatures to a 
fine degree of accuracy. When re- 
quired, automatic control keeps the 
temperature within a few degrees of 
any point selected. Not only may 
the temperature be read, but a com- 
plete record of temperature ranges 
may be kept automatically to give a 
permanent picture to the heating cycle. 

Oils have been developed that have 
the proper characteristics for quench- 
ing. Often they are maintained at a 
constant temperature to insure uniform 
results. 

Along with these improvements come 





similar ones in material testing. Such 
qualities as fatigue and stiffness are 
measured as well as strength and 
hardness. 


<n To maintain the utility 
a 4 and beauty of the products 
“~S ~ so carefully manufactured, 

methods have been pro- 
vided to protect and finish their sur- 
faces. These include cleaning, rust 
proofing, plating and the application of 
many new forms of paint and lacquer. 

All these new trends complicate the 
shop’s problems. There is always the 
temptation to stick to old familiar 
materials and methods. Experience 
with them lends confidence as to the 
results obtained. 

But the new metals knock loudly 
at industry’s door and will not be 
refused. They have properties that 
new products demand, and the wise 
shop manager will recognize their 
worth and learn how to handle them. 
The methods required are not neces- 
sarily more difficult. They are just 
different, and the Metal Congress is 
a good place for finding out these 
differences. 


825c 





(Booth numbers are shown 
following company names) 


Acme Steel Co. (M-9). Colored cold rolled 
strip steel. 

Aetna Gasses, Inc. 
overlays. 

Air Reduction Sales Co. (G-7). Gas welding 
equipment and accessories. 

Ajax Electric Co., Inc. (B-2). Ajax-Hultgren 
salt bath furnace. 

Ajax Electrothermic Corp. (A-3). Zone 
hardening with high-frequency currents. 

Allegheny Steel Co. (C-22). Applications of 
Allegheny Metal, stainless steels. 

Edgar Allen Steel Co., Inc. (D-22). See A. 
Milne & Co. 

Aluminum Co. of America. (I-23). Alumi- 
num alloys and their applications. 

American Brass Co. (C-21). High-strength 
copper alloys. Welding rod. 

American Bridge Co. (C-15). 
States Steel Corp. 

American Car & Foundry Co. (E-32). Metal 
heaters with photoelectric cell controls. 

American Cyanamid & Chemical Corp. (N- 
47). Hardening compounds, electroplating 
and other chemicals. 

American Electric Furnace Co. (1-4). Pho- 
tographic display of Juthe gas and 
“American” electric furnaces. 

American Foundry & Equipment Co. (M-48). 
Wheelabrator method of cleaning and 
descaling metal parts for final finishing. 

American Gas Association. (Gas Section). 

American Gas Furnace Co. (Gas Section). 
Rotary carburing machine and retort fur- 
naces. Full muffle reciprocating heating 
machine for hardening. 

American Institute of Mining & Metal- 
lurgical Engineers. (P-19). 

American Machine & Foundry Co. (M-47). 
Tapping attachments. 

American Machine & Metals Mfg. Co. 
(B-19). Testing machines. 

American Rolling Mill Co. (L-59). Appli- 
cations of Armco stainless steels. 

American Sheet & Tin Plate Co. (C-15). 

American Steel & Wire Co. (C-15). 

Ampco Metal, Inc. (A-19). Test specimens 
showing physical properties of Ampco 
and Atlas metals. 

Anderson & Sons. (N-51). 
lithographed metal products. 

Armstrong Blum Mfg. Co. (P-28). 
saws and hacksaws. 

Armstrong Cork Co. (L-!I1). Insulating 
brick for high temperatures. 

Automatic Temperature Control Co., Inc. 
(L-9). Relatrol control systems for 
electric furnaces, and dial cam and re- 
set timers. Valves. 


(N-46). Welded on 


See United 


Etched and 


Band- 
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Babcock & Wilcox Co. (N-18). Firebrick. 

Baldwin-Southwark Corp. (P-15). Universal 
testing machine with Tate-Emery multi- 
range load indicating dial; fatigue tester. 

Bastian Blessing Co. (L-19). Oxyacetylene 
welding and cutting equipment. 

Bausch & Lomb Optical Co. (D-23). Optical 
instruments for metallurgical work. 

Bell & Gossett Co. (G-23). Casehardening 
compounds. 

Bethlehem Steel Co. (F-15). Moving murals 
showing production of strip-sheet; work- 
ing model of annealing furnaces. Ap- 
plications of Bethanized wire, Silvery 
Mayari castings, sheets of representative 
finishes, products made of deep-drawing 
quality strip-sheet. 

G. S. Blakeslee & Co. (L-51). Oil quenching 
and washing machine. 

Bliss & Laughlin, Inc. (F-20). Fabricated 
parts cut from cold-finished bar steels. 

Botfield Refractories Co. (N-49). Firebrick. 

Bristol Co. (L-15). Wide-strip recording 
potentiometer; metameter telemeter; py- 
romaster, and pyrotrol in operation. 

Brown Instrument Co. (N-22). Indicating, 
recording and automatic control instru- 
ments for production. 

Adolph I. Buehler. (N-10). Exhibiting (in 
operation) specimen cutting machines, 
bakelite presses, specimen grinders, pol- 
ishers and specimen holders. 

Bullard-Dunn Process Division, The Bullard 
Co. (M-54). Bullard-Dunn electro-chem- 
ical process and equipment for descaling. 

Burdett Mfg. Co. (Industrial Gas Section). 

s burners and equipment for metal 
melting, annealing; industrial ovens, 
forging furnaces. 

Calorizing Co. (L-18). Centrifugally cast 
tubes; annealing box, furnace rollers. 
Carboloy Co., Inc. (A-20). Tungsten-carbide 

tools and grinders. 

Carborundum Co. (0-38). Abrasive and 
refractory products. Hutto honing heads 
and other devices. Globar non-metallic 
heating elements. 

Carnegie-Illinois Steel Corp. (C-15). 

Case Hardening Service Co. (G-23). Car- 
burizing compounds, heat-treating salts, 
carburizing boxes and pots, non-case anti- 
carburizing paint. 

Chapman Valve Mfg. Co. (O-18). Chapman- 
izing equipment. 

Chemical Rubber Co. (M-51). 

Climax Molybdenum Co. (F-3). Applica- 
tion of molybdenum steels and irons. 

Colmonoy Co. (N-46). MHard-facing com- 
pounds; metallic boride crystal overlays. 


Columbia Steel Co. (C-15). U. S. Steel Corp. 


Columbia Tool Steel Co. (H-32). 
and specimens of tool steels. 


Continental Industrial Engineers, Inc. (Gas 
Section). orking model of the Conti- 
nental patented forced convection heat- 
treating system. 

Continental Machine Specialties, Inc. (P-11). 
“Doall" combination machines for con- 
tinuous filing and narrow blade sawing. 

Crown Rheostat & Supply Co. (L-46). 
Plating barrels, polishing lathes, centrif- 
ugal dryers, rheostats, chromium anodes 
and buffing wheels. 


Tools 


Cyclops Steel Co. (G-32). Alloy steels. 

Cyclone Fence Co. (C-15). 

Dayton Rogers Mfg. Co. (E-3). Metal 
stampings. WHolocator layout equipment. 

A. P. de Sanno & Son, Inc. (L-5). Radiac 
cut-off machines. 

Despatch Oven Co. (Gas Section). Dense- 
load convected air furnace, gas fired. 
Detroit Testing Machine Co. (N-54). Bri- 

nell hardness testing apparatus. 

DeWalt Products Corp. (L-53). Semi-auto- 
matic metal cutting machine. 

Joseph Dixon Crucible Co. (1-24). Stop- 
pers, nozzles and sleeves for melting 
alloy steels in electric furnaces. 

Dow Chemical Co. (C-27). Sand and die 
castings, forgings, rolled sheet, and 
plate, and extruded sections of Dowmetal. 

Driver-Harris Co. (G-21). Heat- and cor- 
rosion-resisting alloy castings, bars, 
strip, carburizing containers, sheet con- 
tainers, enameling racks, normalizing 
shafts, dipping baskets, lead pots, and 
diamond dies. 

E. I. du Pont de Nemours & Co., Inc. 
(C-32). Demonstration of barrel-plating. 

Eclipse Fuel Engineering Co. (Gas Section). 
Heat-treating furnaces, recirculating heat- 
ers, gas burners, and equipment. 

Electric Furnace Co. (L-21). Developments 
in controlled-atmosphere furnaces for 
brazing and scale-free heat-treating. 

Electric-Alloys Co. (M-6). Thermalloy 
heat-treating equipment. 

Electro Metallurgical Co. (O-30). Alloy 
steels and cast irons. 

Elevator Supplies Co. (0-9). Safety devices. 

Ensign-Reynolds, Inc. (Gas Section). Im- 
mersion soft-metal furnace, rotary gas 
compressor, burners. 

Firth-Sterling Steel Co. (D-32). Braze-Rite 
furnace for brazing sintered carbide tips 
onto tool shanks. Stainless-steel prod- 
ucts and tube-drawing dies. 

J. B. Ford Sales Co. (H-22). Wyandotte 
metal cleaners for plating, lacquering, 
enameling and japanning. 

Cyril A. Fox (H-2). Cut-off machine 
and abrasive wheels. 

Foxboro Co. (L-1). Measurement and con- 
trol instruments. 

Fulton Foundry & Machine Co. (0-33). 
Meehanite metal samples. 

Gas Machinery Co. (Gas Section). Rotary 
forge furnace, with water seal and syphon 
vents for controlling temperature and 
atmosphere. 

Gas Products Co. 
oxygen gases. 

Gathmann Engineering Co. (C-6). Ingot 
molds. 

General Alloys Co. (P-8). Nickel-chro- 
mium and Q-alloys. Carburizing an 
annealing containers; cyanide and lead 
pots, furnace hearths, roller rails, heat 
and acid resisting chain, cyanide dip- 
ping baskets, recuperators and parts. 

General Electric Co. (E-23). Atmosphere- 
controlled mesh-belt brazing furnace. 
Electric welders. 


(M-44). Acetylene and 
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General Electric X-Ray Corp. (E-21). G. E. 
Hayes X-ray spectograph and Maximar 
Oilimerst industrial X-ray apparatus. 

Globar Corp. (O-36). Resistors. 

Gogan Machine Co. (N-9). Hardness testers. 

Claud S. Gordon Co. (B-18). 

Grasselli Chemical Co., Inc. (E-33). Case- 
hardening compounds. 

Great Lake Steel Corp. (P-16). Manufac- 
turing processes and fabricated samples. 

Grob Brothers. (E-2). Die-making open- 
end bandsaws, continuous-motion filing 
machines, and saw band brazing device. 

Hamilton Steel Co. (P-23). Tool steels. 

Handy & Harman. (D-27). Low-tempera- 
ture brazing alloys and silver solders. 

Hardinge Brothers, Inc. (L-14). “Cataract” 
inclosed-head greece ball-bearing bench 
lathe unit and equipment. 

Harnischfeger Corp. (L-54). 
equipment and supplies. 

Hauck Mfg. Co. (N-5). Oil burners, torches 
and furnaces. 

C. I. Hayes, Inc. (G-15). “Certain Curtain” 
atmosphere-controlled furnaces for heat- 
treating tools. 

Haynes-Stellite Co. (O-30). J-metal tool 
cutting a steel billet demonstrated while 
the tool is kept at red heat. 

Hevi Duty Electric Co. (G-25). 
heat-treating equipment. 

Hobart Brothers (B-15). “Simplified,” 40- 
volt arc welders in sizes ranging from 
75 to 400 amperes. 

A. F. Holden. (M-18). Heat-treating baths. 

Hollup Corp. (M-15). Welding rods. 

Charles A. Hones, Inc. (Gas Section). Gas 
oven, high temperature melting, soft 
metal and soldering furnaces. 

Hoskins Mfg. Co. (M-59). Chromel heat- 
ing element alloys. 

E. F. Houghton & Co. (I-8). 
liquid carburizer and samples. 
compounds. 

Illinois Testing Laboratories, Inc. (N-26). 
“Alnor” portable and stationary, single 
and multi-point indicating pyrometers, 
distant-reading thermometers, meters. 

Ingersoll-Rand Co. (N-45). Blowers for 
heat-treating furnaces. 


Welding 


Electric 


Perliton 
Drawing 


International Nickel Co. (B-7). Ferrous 
and non-ferrous nickel alloys. 
C. O. Jelliff Mfg. Co. (N-11). Electric 


furnaces; Kanthal resistance metal. 


Johns-Manville Corp. (N-38). Insulating 
and refractory materials. 
Jones & Laughlin Steel Corp. (E-15). 


Working model of a tilting open hearth 
furnace. 

J. W. Kelly Co. (H-16). MHeat-treating 
products, industrial and grinding oils. 


Kelley-Koett Mfg. Co. (A-18). X-Ray 
equipment. 
C. M. Kemp Mfg. Co. (Gas Section). 


Industrial carburetor to premix air and 
gas. Submerged combustion equipment. 

G. N. Krouse (Q-20). Fatigue testing ma- 
chines. 

La Salle Steel Co. (N-50). 

Lakeside Steel Improvement Co. (O-22). 
General heat-treating, nitrating, chapman- 
izing, carburizing, aerocasing, blueing and 
flame hardening 

Leeds & Northrup Co. (I-15). Micromax 
temperature instruments and control de- 
vices. Homo furnace for tool rooms. 


E. Leitz, Inc. (H-14). Micro-metallograph, 


dilatometer, microscopes and _ photo- 
micrographic apparatus. Polishing ma- 
chine. yndallometer. 


Lewis Machine Co. (L-10). Wire straight- 
ening and cutting machines. 

Lincoln Electric Co. (F-23). Dual contin- 
uous control “‘Shield-Arc S. A. E.”” welder. 

Lindberg Engineering Co. (L-33). Gas and 
electric Cyclone furnaces. Lindberg 
throttling valve. Screw-type pot fur- 
nace for lead and cyanide. 

Linde Air Products Co. 
acetylene cutting machines. 
generators. 

Macklin Co. (C-26). 
off machine. 


(0-30). Oxy- 
Acetylene 


Grinding wheels, cut- 


Magnaflux Corp. (N-15). Magnatizing 
machine for magnaflux inspection of 
parts. 
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Magnetic Analysis Corp. (D-4). Dual- 
method type magnetic testing equip- 
ment and the laboratory type inducto- 
scope equipment for the _ rapid-non- 
destructive inspection of steel. 

Mahr Mfg. Co. (N-44). Gas burners and 
furnaces. 

P. R. Mallory & Co., Inc. (H-26). Alloys 
and water-cooled holders. Spot welding 
tips, seam welding wheels, flash weldin 
dies and castings, forgings and specia 
shapes. 

Manhattan Rubber Mfg. Company. (H-2). 
Abrasive cut-off wheels for cutting alloy 
castings. Finishing wheels for stainless 
steel. 

John A. Manning Paper Co., Inc. (M-1). 
Rope papers and methods to apply to 
copper wires as insulation. 

Marburg Brothers, Inc. (L-50). Moore jig 
borer. 

Metal & Thermit Corp. (H-27). Murex 
heavy mineral-coated electrodes and test 
specimens and sample welds. 

Michiana Products Corp. (N-14). Nickel- 
chromium, heat-resistant, chrome nickel 
stainless steel castings; steel mill rolls. 
Carburizing pots and tubing. 

Michigan Steel Casting Co. (I-14). Misco 
centrifugally cast furnace conveyor 
rolls and carburizing and annealing con- 
tainers, pipe and tubing. 

The Midvale Co. (B-14). 
and ground rolls. 

A. Milne & Co. (D-22). Tool and die 
steels; hollow, solid and auger drill 
steels and alloyed and carbon tool steels. 

Molybdenum Corp. of America. (O-24). 

olybdenum and tungsten alloys. 


Monarch Steel Corp. (M-55). 

Morse Magneto Clock Co. (O-47). Tape- 
record watchman’s clock. 

Mullite Refractories Co. (O-15). Insulating 
brick; Moore Lectromelt furnaces. 

National Cylinder Gas Co. (M-44). Corta 
oxy-acetylene cutting machine. 


National Metal Co. (E-5). Bearing metals; 
test date and photographs of typical 
installations; pillow blocks and shims. 

National Tube Co. (C-15). See United 
States Steel Corp. 

New Jersey Zinc Co. (D-21). Zinc alloy 
die castings in modern product manu- 
facture. 

Nickel & Chromium Products Co. (L-23). 
Portable plating machines and salts. 


North American Mfg. Co. (Gas Section and 
M-45). Luminous flame burner. Gas-air 
proportioning valve and turbo blower. 


Norton Co. (Q-12, Q-16). Alundum and 
crystolon general purpose grinding 
wheels, alundum tool grinding wheels, 
oil-stones, mounted points, alundum and 
crystolon bricks and sticks, diamond 
wheels and refractories. 


Tinius Olsen Testing Machine Co. (B-8). 
A 60,000 Ib. universal all-hydraulic load- 
ing and weighing testing machine with 
three hydraulic dial indicators; 20,000 
Ib. pendulum weighing mechanical 
operating machine. 

Ohio Crankshaft Co. (A-5, A-9 and B-4). 
Tocco process induction surface hard- 
ening crankshafts on production equip- 
ment in full operation. 

Oster Mfg. Co. (D-2). Jigs and fixtures 
for pipe welders. Torch cutting machine 
for pipe intersections. Pipe and bolt 
threading machines. 


Page Steel & Wire Division (C-23). Weld- 
ing electrodes. 

Pangborn Corp. (P-27). Blast cleaning and 
dust-collecting equipment photographs. 
Blast cleaning accessories. 

Park Chemical Co. (M-11). Hardening, heat- 
treating and polishing materials. 

Parker-Kalon Cerp. (1-26). Hardening self- 
tapping screws. 

Partlow Corp. (Gas Section). Temperature 
controls for gas and electric, limit con- 
trols, dial thermometers, safety gas 
valves, safety pilots. 

Henry Pels & Co. (Q-24). Shear and nib- 
bler; punch shear and cropper. 

Philadelphia Drying Machinery Co. (M-46). 
Photographs of developments in _ fur- 
naces for heating applications. 

Pittsburgh Instrument & Machine Co. 
(G-34). iamo-Brinell testing machine 

with diamond indenter, power-and-hand- 

operated Brinell machine, accessories. 


Large hardened 








Production Machine Co. (Q-23). Centerless 
belt feed polishing, finishing and buffing 
machines for tube, rod, and bar work. 

Pyrometer Service & Supply Corp. (B-18). 
High temperature engineering and ther- 
mocouples, protecting tubes, insulators, 
lead wire and Gordon’ thermocouple 
heads. 

Quigley Co. (L-37). 
sealing compounds. 

Republic Steel Corp. (E-6). Applications 
of Agathon alloy steels, Enduro stain- 
less and heat-resisting steels. 

John A. Roebling’s Sons Co. (O-12). Wire 
rope and wire. 

Rustless Iron & Steel Corp. (L-43). Rust- 
less ingots, billets, bars, rods and wire 
in various commercial forms. 

Joseph T. Ryerson & Son, Inc. (1-22). Steel 
and allied products. 

Safety Gas Lighter Co. (1-33). Round 
file gas lighters. Ignition equipment for 
gas installations. 


Refractories and 


Salem Engineering Co. (M-10). Modern 
furnace design illustrated. 
George Scherr Co., Inc. (D-26). Testers. 


Scully Steel Products Co. (C-15). 

Selas Co. (Gas Section). Gas burners. 

Sentry Co. (O-25). Electric high speed 
steel hardening furnace. Diamond block 
atmospheric control. 

Spencer Turbine Co. (N-34). Centrifugal 
type turbo compressors. Industrial vac- 
uum cleaners. 

Steel and Tubes, Inc. (E-6). 
tubes; Toncan alloy steels. 

Steel City Testing Laboratory (M-5). 

Stoody Co. (N-8). Motion picture of hard- 
facing applications. 

D. A. Stuart Oil Co. (L-25). Extreme Pres- 
sure (EP) industrial oils and greases. 
Surface Combustion Corp. (Gas Section). 
Gas-fired radiant tubes; controlled at- 

mosphere furnace. 

Syncro Machine Co. (N-!). Wire insulat- 
ing machinery. 

C. J. Tagliabue Mfg. Co. (M-15). Photo- 
electrically balanced potentiometer py- 
rometers; pressure spring instrumenta- 
tion. 

Tennessee Coal, Iron and Railroad Co. 
(C-15). See United States Steel Corp. 
Timken Steel & Tube Co. (F-33). Manu- 
facturing processes and samples of Tim- 

ken steels and tubing. 

Titanium pres 4 Mfg. Co, (M-50). Titanium 
treated steels, cast iron and aluminum. 
Una Welding, Inc. (H-23). Full automatic 
electric arc welding head and Una- 
taper for automatic welding, electrodes. 
Union Carbide Co. (O-30). Portable cutting 
machine; acetylene generators, regula- 

tors and welding equipment. 

United States Steel Corp. (C-15). Display 
of progress in steel making; “U.SS. 
Carilloy” steel alloys. 

Universal Steel Co. (G-32). Stainless and 
specialty steels. 

Vanadium-Alloys Steel Co. (Q-28). Tan- 
talum carbide tipped tools, drawing dies. 

Vanadium Corp. of America. (G-2). Vana- 
dium, chromium, silicon and _ titanium 
alloys. 

Victor Saw Works, Inc. 
equipment. 


Annealed 


(F-2). Saws and 


Weldit Acetylene Co. (M-i6). Welders. 
Wells Mfg. Corp. (1-2). Metal cutting 
band saws. 

Wheelco Instruments Co. (1-32). Indi- 


cating and controlling pyrometers; “No 
Contact” control operating a small elec- 
tric furnace; working model of Wheel- 
co No-Contact system of contro. 

Wheelock, Lovejoy & Co. Inc. (H-2!). 
Parts manufactured from Hy-Ten and 
S. A. E. alloy steels. 

Williams & Co., Inc. (O-39). Nickel, alu- 
minum, brass and copper, welding elec- 
trodes and welding machines. 
Mechanical Instrument Co., Inc. 

5). Rockwell hardness testers and 
accessories. 

Wilson Welder & Metals, Inc. (G-7). Weld- 
ing machines. 

Wire Association. (N-3). 

Youngstown Sheet Tube Co. (E-24). 

Carl Zeiss, Inc. (C-33). Microscopes and 
accessories for metals and photomicro- 
graphic apparatus. 


Wilson 
(C-2 
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ROBERT 8S. ARCHER 
President, 
American Society for Metals 


American Society for Metals 
MONDAY, OCTOBER 19 


9:30 a. m.—Statler Hotel 


THE RETARDING EFFECT OF CERTAIN 
METALLIC ELEMENTS ON GRAPHITIZA- 
TION, by H. A. Schwartz, H. H. John- 
son and C. H. Junge, National Mal- 
leable & Steel Castings Co. 

CADMIUM ALLOY FoR BEARINGS, by C. F. 
Smart, Pontiac Motor Co. 

DIFFUSION OF JHypROGEN ‘THROUGH 
NICKEL AND IRON, by W. R. Ham, 
Pennsylvania State College. 

High-speed motion picture showing be- 
havior of quenching mediums during 
quenching—I. N. Zavarine, Massachu- 
setts Institute of Technology. 


Simultaneous Session 


Tue Errect oF TITANIUM ON SoME Cast 
FERROUS AND NON-FERROUS METALS, 
by J. A. Duma, Norfolk Navy Yard. 


2:00 p. m.—Public Auditorium 


Notes oN CoNnTINUOUS GAS CARBORIZ- 
ING, by R. J. Cowan, Surface Combus- 
tion Corp. 

DIFFERENTIAL HARDENING BY INDUC- 
TION, by M. A. Tran, Park Drop Forge 
Co. and W. E. Benninghoff, Ohio 
Crankshaft Co. 

THE CoNnTINUOUS HEAT-TREATMENT OF 
Cotp Roriep Strip, by N. P. Goss, 
Cold Metal Process Co. and T. B. 
Bechtel, Electric Furnace Co. 

EFFECT OF TITANIUM ON THE HARDNESS 
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AND MICROSTRUCTURE OF  MHREAT- 
TREATED 18 PER CENT CHROMIUM 
Steet Incots, by R. E. Bannon, 
Titanium Alloy Mfg. Co. 


THE PRODUCTION OF FLAKES IN STEEL 
BY HEATING IN HypRoGEN, by R. E. 
Cramer, University of Illinois. 


4:30 p.m. — Public Auditorium 


Lecture, PHYSICAL TESTING OF METALS 
by H. D. Churchill, Case School of 
Applied Science. 


8:00 p.m. — Public Auditorium 


Lecture, X-Ray ANALYSIS, by K. R. 
VanHorn, Aluminum Co. of America. 


TUESDAY, OCTOBER 20 
9:30 a. m.—Statler Hotel 


Some ErFFrects OF SMALL ADDITIONS OF 
VANADIUM TO EUTECTOID STEEL, by 
J. G. Zimmerman, R. H. Aborn and 
E. C. Bain, U. S. Steel Corp. 


INFLUENCE OF ALUMINUM ON THE Nor- 
MALITY OF STEEL, by G. R. Brophy 
and EB. R. Parker, General Electric Co. 


A Srupy OF THE EFFECT OF THE ALUMI- 
NUM ADDITION ON THE STRUCTURE OF 
A QUENCHED CARBON STEEL, by H. W. 
McQuaid, Republic Steel Corp. 


2:00 p. m.—Public Auditorium 


EFFECT OF OVERLOAD ON THE FATIGUE 
PROPERTIES OF SEVERAL STEELS AT 
Various Low TEMPERATURES, by H. 
B. Wishart and S. W. Lyon, Uni- 
versity of Illinois. 


AUSTENITIC STAINLESS ALLOYS: THEIR 
PROPERTIES AND CHARACTERISTICS, by 
V. N. Krivobok and R. A. Lincoln, 
Allegheny Steel Co. 


Strip TWINNING AND CLEAVAGE IN IRON 
AND SILICON FERRITE, by C. S. Bar- 
rett, G. Ansel and R. F. Mehl, Carnegie 
Institute of Technology. 


DIMENSION CHANGES OF TooL STEEL 
DURING QUENCHING AND TEMPERING, 
by Einar Ameen, Uddeholms, A.B., 
Sweden. 


4:30 p.m. — Public Auditorium 


Lecture, PHYSICAL TESTING OF METALS, 
by H. D. Churchhill. 


8:00 p.m. — Public Auditorium 


Lecture, X-RAY ANALYSIS, by K. R. 
VanHorn. 


WEDNESDAY, OCTOBER 21 


9:30 a. m.—Statler Hotel 


Annual Meeting. 

Epwarkp DEMiLtLE CAMPBELL MEMORIAL 
LecTuRE, by J. P. Gill, Vanadium- 
Alloys Steel Corp. 


2:00 p. m.—Public Auditorium 


MAGNETIC PROPERTIES OF A SERIES OF 
Basic OPEN-HEARTH SitaG SAMPLES, 
by B. A. Rogers and K. O. Stamm, 

nited States Bureau of Mines. 

Basic Open Heartu Siac ConTROL, by 
Earnshaw Cook, American Brake Shoe 
& Foundry Co. 

A New Toot FOR THE CONTROL OF 
QuaLity Steet MAKING, by G. T. 
Motok, Republic Steel Corp. 

EQUILIBRIUM IN THE REACTION OF 
HYDROGEN WITH IRON SULPHIDE IN 
LiquiIp IRON AND THE THERMODYNAM- 
ICS OF DESULFURIZATION, by John 
ro and Ta Li, American Rolling 
Mill Co. 


4:30 p.m. — Public Auditorium 


Lecture, Puysicat TESTING OF METALS, 
by H. D. Churchill. 


8:00 p.m. — Public Auditorium 


LECTURE, X-RAY ANALYSIS, by K. R. 
Van Horn. 


THURSDAY, OCTOBER 22 
9:30 a. m. — Statler Hotel 


Symposium on THE PLASTIC WORKING 
oF MetTaLrs. Papers to be presented 
follow. 

Simultaneous Session 

X-RAY STuDY OF PREFERRED ORIENTA- 
TIONS IN PuRE CoLp-ROLLED IRON- 
NIcKEL AtLoys, by D. McLachlin, Jr., 
and W. P. Davey, Pennsylvania State 
College. 

APPLICATION OF X-RAY DIFFRACTION TO 
THE StTupy OF FATIGUE IN METALS, 
by C. S. Barrett, Carnegie Institute of 
Technology. 

X-RAY DIFFRACTION STUDIES OF DISTOR- 
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TION IN Meraxs, by G. L. Clark and 
M. M. Beckwith, University of Lllinois. 


2:00 p. m.—Public Auditorium 


Symposium on THE PLASTIC WORKING 
or MeTALsS. Papers to be presented 
follow : 


Simultaneous Session 


FurtHEesB Stupy or a HiIGcH-CARBON 
Hieu-CHromium Toot STEEL, by W. 
H. Wills, Ludlum Steel Co. 

IMPORTANCE OF GOUNDARY ATTACK IN 
THE ETCHING oF STEEL SPECIMENS, 
by B. L. McCarthy, Wickwire Spencer 
Steel Co. 

Pee PROPERTIES OF AXLE SHAFTS, 
by H. Knowlton, International 

arvester Co. 


4:30 p.m. — Public Auditorium 


Lecture, PHYSICAL TESTING OF METALS, 
by H. D. Churchhill. 


7:00 p. m.—Statler Hotel 


Annual Banquet, American Society for 
Metals. 


FRIDAY, OCTOBER 23 


9:30 a. m.—Statler Hotel 


Symposium on THE PLASTIC WORKING OF 
MeTaLts. Papers to be presented 
follow : 

Simultaneous Session 

CONVERSION OF ELONGATION DATA FROM 
OnE Form oF Test Piece TO ANY 
OTHER, by E. J. Janitsky, Carnegie- 
Illinois Steel Corp. 

BEHAVIOR OF Some Low ALLoy STEELS 
IN A SINGLE-BLow Drop Test, by 
tag . Ellis, Ontario Research Founda- 

on. 

THe Fracture or Carson STEEL AT 
ELevaTep TEMPERATURES. by A. E. 
White, C. L. Clark, University of 
Michigan and R. L. ‘Wilson, Timken 
Steel & Tube Co. 


2:00 p. m.—Publie Auditorium 


Symposium on THE PLASTIC WORKING OF 
METALS. Papers to be presented 
follow : 

Simultaneous Session 

INVESTIGATION OF FATIGUE STRENGTH OF 
AXLEs, Press Fits. SurFace ROLiina, 
AND EFFECT oF Size, by T. V. Buck- 
walter and O. J. Horger, Timken 
Roller Bearing Co. 

ENDURANCE OF GEAR STEELS AT Two 


HUNDRED Decrees FAHREN- 
HEIT, by A. L. Boegehold, General 
Motors Corp. 


Recovery oF Cotp WorKep NICKEL AT 
ELEvaTeD TEMPERATURES, by Erich 
Fets, Wilbur B. Driver Co. 
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4:30 p.m. — Public Auditorium 


Lecture, PHYSICAL TESTING OF METALS, 
by H. L. Churchill. 

Symposium on THE PLASTIC WORKING 
OF METALS. 


To be held on Thur ane oe peceing. oat 

afternoon, October 22, an 

ing and op egren: October 3. See 

session will be held ut the Statler Jlotel, 

aujternoon sessions at the Public Audi- 

turium. 

LAWS AND FUNDAMENTALS OF PLASTIC 
DEFORMATION, by A. V. deForest, 
Massachusetts Institute of Technology. 


METALLIC SINGLE CRYSTALS AND PLAs- 
TIC 1/EFORMATION, by S. L. Hoyt, A. O. 
Smith Corp. 

CREEP CHARACTERISTICS OF METALS AT 
ELevaTeD TEMPERATURES, by C. L. 
Clark and A. E. White, University of 
Michigan. 

INTERPRETATION AND USE OF CREEP RE- 
SULTS, by J. J. Kanter, Crane Co. 
DAMPING CAPACITY: Irs VARIATION AND 
RELATION TO OTHER PHYSICAL PROP- 
ERTIES, by G. R. Brophy, and E. R. 

Parker, General Electric Co. 

ELASTIC PROPERTIES AND THEIR RELA- 
TIONSHIP TO STRAIN HARDENING, by 
M. F. Sayre, Union College. 

EFrect OF THE SHAPE OF THE TEST 
PIECE UPON THE ENERGY NEEDED TO 
DeFORM MATERIALS IN THE SINGLE 
Brow Drop Test, by O. W. Ellis, 
Ontario Research Foundation. 

Hor WorKING, CoLp WORKING AND RE- 
CRYSTALLIZATION STRUCTURE OF 
MeraLs, by N. P. Goss, Cold Metal 
Process Co. 

Factors RELATING TO THE PRODUCTION 
OF Drop aND HAMMER ForoINGs, by 
Adam Steever, Columbia Tool Steel Co. 


Hor PRESS AND Upset FORGINGS, by 

rs H. Friedman, National Machinery 
oO. 

EXTRUSION OF METALS, by D. K. Cramp- 
ton, Chase Brass & Copper Co. 

Cotp Heaptnc—Bouits. Rivers AND 
Nats, by R. H. Smith, Lamson & Ses- 
sions Co. 

THE Ductimiry_ or Stee, IN WIRE 
DRAWING. by H. B. Pulsifer, American 
Steel & Wire Co. 

Corp Formine PrRocEsseEsS—lI)RAWING 
Rons anD Bars, by J. E. Beck, Jones 
& Laughlin Steel Corp. 


CoLtp DRAWING PROCESSES: 
TUBING, by Horace Knerr. 


Cotp Roiimne or Mrip Sterit SHEeEEts 
AND Strip. by Anson Tlayes and R. 8. 
Burns, American Rolling Mill Co. 

Some Factors AFFECTING THE PLASTIC 
DEFORMATION OF SIIFET AND STRIP 
STEEL AND THETR RELATION TO THE 
Deep TYRAWING PROPERTIES. by Joseph 
Winlock and R. W. E. Leiter, Edward 
G. Budd Mfg. Co. 

Corp WoRKING oF Tieottow CYLINDERS 
By AvutTo-FRETTAGE, by N. E. Wold- 
man, Eclipse Aviation Corp. 


MAKING OF 




























JOHN J. CROWE 
President, 


American Welding Society 


American Welding Society 


The Welding Practice Symposium, Oct. 
22 and 238, is held jointly with American 
Society of Mechanical Engineers. 


MONDAY, OCTOBER 19 
9:45 a.m., Ball Room, Hotel Cleveland 


Business Session, President J. J. Crowe, 
presiding. 

Report on society activities. 

Teller’s report on election of officers. 

Award of Samuel Wylie Miller Memorial 
Medal. 

Review of committee and section activi- 
ties by Chairman. 


2:00 p.m., Ball Room, Hotel Cleveland 


A. HE. Gibson, Chairman, The Wellman 
Engineering Co. 

E. Vom Steeg, Vice-Chairman, General 
Electric Co. 

FUNDAMENTALS OF METALLURGY OF 
WexpIneo by E. 8S. Davenport and Dr. 
R. H. Aborn, United States Steel Corp. 

MULTI-LAYER OXYACETYLENE Pipe WELD- 
ING, by R. M. Rooke, F. C. Saacke and 
A. N. Kugler, Air Reduction Sales Co. 

High-speed motion pictures of various 
welding processes, by BE. Vom Steeg, 
General Electric Co.: W. E. Crawford 
and Walter Richter, A. O. Smith Corp. 


6:30 p.m. — Parlor, Hotel Cleveland 
Tinner and meeting of Board of Directors. 


Review of society activities, appointment 
of committees and officers. 
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TUESDAY, OCTOBER 20 


9:45 a.m., Ball Room, Hotel Cleveland 


FUNDAMENTAL RESEARCH IN WELDING 

H. M. Boylston, Chairman, Case School 
of Applied Science. 

HE. R. Fish, Vice-Chairman, Hartford 
—— Boiler Inspection & Insurance 

0. 

HEATING BY THE PROXIMITY EFFECT, by 
Edward Bennett, University of Wis- 
consin. 

Non-DESTRUCTIVE TESTING OF WELDS, 
by W. B. Kouwenhoven, Johns Hop- 
kins University. 

Impact TESTS OF WELDS AT Low TEM- 
PERATURES, by Otto Henry, Brooklyn 
Polytechnique Institute. 


2:00 p.m., Ball Room, Hotel Cleveland 


WELDING 
Battelle 


FUNDAMENTAL RESEARCH IN 

H. W. Gillett, Chairman, 
Memorial Institute. 

R. HE. Kinkead, Vice-Chairman, Consult- 
ing Engineer. 

CHARACTERISTICS OF A UNIVERSAL WELD- 
ING GENERATOR, by N. F. Ward, 
University of California. 

WELDED BEAM-COLUMN CONNECTIONS, 
by Inge Lyse, Fritz Engineering 
Laboratory, Lehigh University. 

CrgcuIT CHARACTERISTICS AND ARC 
Strasiuity, by S. C. Osborne, Wilson 
Welder and Metals Co. 

WELDED StrucTURAL BRACKETS, by C. D. 
Jensen, Lehigh University. 


7:30 p.m. — Hotel Cleveland 


Conference and meeting of Fundamen- 
tal Research Committee, Bureau of 
Welding Research and Engineering 
Foundation. 

H. M. Hobart, Chairman, General Elec- 
tric Co. This conference is scheduled 
for university research workers in the 
fundamentals of welding. 


WEDNESDAY, OCTOBER 21 


9:45 a.m., Ball Room, Hotel Cleveland 


A. F. Davis, Chairman, Lincoln Electric 
Co. 

O. A. McCune, Vice-Chairman, Magna- 
flux Corp. 


BRAZING WITH Sttver Souipers, by Rob- 
ert H. Leach, Handy & Harman, Inc. 

IMPORTANCE OF DesiGN CONTROL FOR 
WeELpep Pipinc Systems, by T. W. 
Greene, The Linde Air Producto Co. 

Pune sf SURFACING BY WELDING, 
by E. . Smith, The Lincoln Elec- 
tric con 

TECHNIQUE FOR RESISTANCE WELDING 
Ferrous AND Non-Fresrous SHEET 
MeraLs, by E. I. Larsen, P. R. Mal- 
lory & Co. 


2:00 p.m., Ball Room, Hotel Cleveland 


~— IT. Dyar, Chairman, Linde Air 
Products Co. 

J. B. Tinnon, Vice-Chairman, Metal & 
Thermit Corp. 

PROCEDURES FOR CONTROL OF WELDING 
Parts, by G. TI. Moore, Jr., Newport 
News Shipbuilding and Dry Dock Co. 

WELDING CoppfeR AND Its ALLoYS—A 
REVIEW OF THE LITERATURE, by Ira T. 
Hook, American Brass Co. 

RESISTANCE WELDING OF DISSIMILAR 
Merats, by R. T. Gillett, General 
Electrie Co. 

THERMIT WELDING, by J. H. Deppeler, 
Metal & Thermit Corp. 
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AN EXPLORATION OF A MODERN _METAL- 
Lic Arc, by L. J. Larson, A. O. Smith 
Corp. 


THURSDAY, OCTOBER 22 
9:45 a.m. — Hotel Cleveland 


WELDING PRACTICE SYMPOSIUM 
Joint session American Welding Society 
with American Society of Mechanical 
Engineers. 
OC. W. Obert, Chairman, Union Carbide 
& Carbon Research Laboratories, Inc. 
Milton Male, Vice-Chairman, United 
States Steel Corp. 
Wetpvine Desien, by C. H. Jennings, 
Westinghouse Electric Mfg. Co. 
ALLoy STEELS AND THEIR WELDABILITY, 
Kinzel, Union Carbide & 
arbon Research Laboratories. 
Arc WELDING OF STRUCTURAL ALLOY 
STEELS, by W. L. Warner, Watertown 
Arsenal. 


2 p.m. — Hotel Cleveland 


WELDING PRACTICE SYMPOSIUM 

Joint session American Welding Society 
with American Society of Mechanical 
Engineers. 

H. F. Henriques, Chairman, Air Reduc- 
tion Sales Co. 

M. S. Weckstein, Vice-Chairman, Timken 
Roller Bearing Co. 

RotLteD STEEL IN_MACHINE CONSTRUC- 
TION, by H. G. Marsh, Carnegie Steel 
Co. 

WeLpING Heavy MACHINERY AND 
EQUIPMENT, by C. A. Wills and F. L. 
Lindemuth, The Wm. B. Pollock Co. 

Discussions by E. E. Tross, United Engi- 
neering Foundry Co., and OQ. 
— Lewis Foundry & Machinery 

0 

MopvERN RESISTANCE WELDING DEVELOP- 
MENTS, by A. E. Hackett, Thomson- 
Gibb Electric Welding Co. 


7 p.m. — Hotel Cleveland 


Dinner Dance with Entertainment. 


American Society of 
Mechanical Engineers 


FRIDAY, OCTOBER 23 
9:45 a.m. — Hotel Cleveland 


A. E. Gibson, Chairman, Wellman Engi- 
neering Corporation. 

7 Hubbard, Vice-Chairman, 

ublishing Company. 

APPLICATIONS OF COPPER ALLOY WELD- 
mye, by I. T. Hook, American Brass 

0. 

WELDING OF MONEL METAL AND PURE 
NICKEL, by F. A. Flocke and J. G. 
Schoener, International Nickel Co. 

WELDING THE ALUMINUM ALLOYS, by 
G. O. Hoglund, Aluminum Co. of 
America, New Kensington, Pa. 


Penton 


2 p.m. — Hotel Cleveland 


R. HE. W. Harrison, os Chambers- 
burg Engineering C 

D. M. Gurney, «eS Warner 
€& Swasey Co. 

PRINCIPLES INVOLVED IN SELECTING 
CASTING VERSUS WELDING, by J. L. 
Brown, Industrial Motor Department, 
Westinghouse Electric & Mfg. Co. 

Discussion of RADIOGRAPHIC INSPECTION 
OF WELDED REFINERY EQUIPMENT AND 
STEEL PLATE CONSTRUCTION, by H. R. 
Isenburger, St. John X-Ray Service. 

Discussion THE USE OF MAGNAFLUX FOR 
INSPECTING WELDS. 





Wire Association 


The 


MONDAY, OCTOBER 19 


1:00 p. m.—Hotel Cleveland 


Directors’ Meeting 
Program Committee Meeting 


3:30 p. m.—Hotel Cleveland 


Annual Meeting of the Wire Association 


TUESDAY, OCTOBER 20 


9:30 a. m.—Hotel Cleveland 


Frederick A. Westphal, Sheffield Steel 
Corp.—Chairman. 

CLEANING HOUSES IN THE WIRE INDUS- 
TRY, a Anjeskey, Cleveland 
Crane if Engineering Co. 

ATMOSPHERES AND FURNACES IN THE 
Wrre InpustTry, by H. M. Heyn, Sur- 
face Combustion Corp. 


2:00 p. m.—Hotel Cleveland 
R. B. Whyte, MacWhyte Co.—Chair- 


man. 

MATERIALS FOR SpRInes, by_ J. W. 
Rockefeller, Jr., Consulting Engineer. 

WELDING Wire, by R. Notvest, J. D. 
Adams Co. 

MANUFACTURE OF ENDURO STAINLESS 
Street, Sound Motion Picture. 


WEDNESDAY, OCTOBER 21 


9:30 a. ni.—Hotel Cleveland 


R. 8S. Simmons, Keystone Steel & Wire 
Co.—Chairman. 

RESEARCH AS APPLIED TO MANUFACTUR- 
ING, by C. W. Meyers, American Steel 
& Wire Co. 

DEVELOPMENT AND STANDARDIZATION OF 
TYPES OF MILITARY EQUIPMENT, by 
Frank W. Bullock, United States 
Army. 

SIGNAL COMMUNICATIONS WITHIN THE 
INFANTRY REGIMENT, Sound Motion 
Picture. 


2.00 p. m.—Hotel Cleveland 


Lewis H. Winkler, Bethlehem Steel Co.— 
Chairman. 

PLASTIC DEFORMATION IN WIRE Draw- 
ING, by B. L. McCarthy, Wickwire 
Spencer Steel Co. 


7:00 p. m.—Mayfair Casino 


INFORMAL DINNER 
Award of The Wire Association Medal. 


THURSDAY, OCTOBER 22 


9:30 a. m.—Hotel Cleveland 


Waldo L. Sherman, John Robertson Co., 
Inc.—Chairman. 

ENDURANCE TESTS ON ELECTROLYTIC 
ToucH PiITcH AND OxXYGEN-F'REE 
CoprpeR WIRE, by J. N. Kenyon, 
Columbia University. 

Vacuum Leap SHEATH AS APPLIED TO 
Power CaBLeE, by R. W. Atkinson, 
General Cable Corp. 

POWER FOR ae DRAWING OF 
COPPER, + Paul M. Mueller, Revere 
Copper & Brass, Inc. 

TACTICAL EMPLOYMENT OF THE ANTI- 
AIRCRAFT ARTILLERY REGIMENT, 
Sound Motion Picture. 


2:00 p. m.—Hotel Cleveland 


Kenneth B. Lewis—Chairman. 

TUNGSTEN CARBIDE, by A. R. Zapp, 
Firth Sterling Steel Corp. 

A SvuGcestep MetHop or HANDLING 
TUNGSTEN CARBIDE DIES IN THE DIE 
ay by K. R. Beardslee, Carboloy 
Co., Ine. 
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American Oven Furnace 


and Pot Hardening Furnace 


A much improved method of firing is 
employed in the oven furnace to be 
exhibited by the American Gas Fur- 
nace Company, Elizabeth, N. J. Burn- 
ers are provided top and bottom and 
on both sides, but in addition the fur- 
nace is bottom vented. Products of 
combustion must leave through the 
bottom vent or through the door when 
it is opened. By bottom venting chim- 
ney action is eliminated and cold un- 
burned air cannot be drawn into the 
furnace when the door is opened. The 
atmosphere throughout the heating 
chamber consists of the products of 
combustion, and when the mixture is 
properly set, these will be such as to 
reduced scaling or decarburization. 

A greater part of the heat is pro- 
vided by the top burners which fire 
under the arch. Bottom burners are 
used to the extent necessary only to 
maintain uniformity throughout the 
chamber in large furnaces, especially 
those having a high heating chamber. 
The company’s neutralizing atmosphere 
burners are provided. By their use 
it is possible to adjust the heating 
burners for most efficient combustion 
and then set the neutralizing burners 
to combust any small percentage of 
unburned air remaining in the products 
of combustion. This makes it possible 
to turn out work with a minimum of 
scale and decarburized surfaces. 

The improved pot hardening fur- 
naces are supplied for use with lead, 
eyvanide, neutral salts or carburizing 
salts as the heating medium. The im- 


Coldest gases escape 
through the bottom vent, 
reducing gas consumption 
and increasing over-all 


efficiency 


@ Simple con- 
trol and uniform heating 
are achieved by improve- 
ments in this pot furnace 


provements include insulating refrac- 
tory lining backed by block insulation, 
heat-resisting alloy burners, — single 
valve control, numerous small burners, 
improved burner location, and method 
of venting. The bottom of the furnace 


slopes downward to a combined drain- 
out and in this way maximum utiliza- 
tion of heat is gained and a maximum 
supply of heat is provided to the top 
of the pot. 

The improved pot hardening fur- 
naces are supplied for operation at 
temperatures from 1,400 to 1,600 F., 
and they are made in nine sizes with 
pot diameters from 6 to 20 in., and 
depths from 10 to 20 in. 


Sentry No. 2 Model Y Hardening Furnace 


For the clean heat-treatment of high 
speed steels, The Sentry Co., Foxboro, 
Mass., has added a larger size to its 
line of Model Y furnaces. This No. 2 
size has a muffle chamber 4% in. wide, 
t in. high, 11 in. deep and will ac- 
commodate the company’s “Diamond 
Blocks” in sizes Nos. 1, 2, 3, 34% and 4. 
It will harden not only the conven- 
tional tungsten high-speed steels, but 
molybdenum and cobalt types as well. 


Controlled atmosphere, secured by 
use of the Diamond Blocks, causes the 
tools to come from the furnace with no 
scale, no decarbonization and no reduc- 
tion in size. They have a pleasing gun 
metal finish and even the sharpest cut- 
ting edges and corners are maintained 
exactly as before hardening. The Dia- 
mond Blocks are composed of a car- 
bonacious compound which gradually 
generates a gas to produce an atmos- 
phere between carburization and decar- 
burization when heated in a furnace. 


Tools are hardened in a 
neutral atmosphere in the 
No. 2 Model Y furnace 


T E 
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Hones Beneh Furnaces. 
Melting Pot and 
Multi-Unit Table 


Four new products will be exhibited 
at the Show by the Charles A. Hones, 
Inc., Baldwin, L. I., N. Y. 
the Nos. 52 and 55 oven furnaces, the 
No. 171 high temperature melting fur- 


nace, and a No. 640 multi-unit heat- 
treating table. 

With the addition of the Nos. 52 
and 55, three sizes of oven furnaces 


are being built. They are for bench 
use. Being equipped with a venturi 
mixer, the burner has a wide range of 
turn down and flexibility so that tem- 
peratures are controlled by a single gas 
cock. A temperature of 1,400 F. can 
be reached in 15 min., 1,800 F. in 1 
2,000 F. in a little longer 
No. 52 oven fur- 


hr. and 
time. Specifications: 
nace; furnace heating chamber; depth, 
7, width, 4% in.; height, 3. in. 
Gas consumption, 35 cu.ft. No. 55 


» IM. 
furnace: heating chamber; depth 1714 
in., width, 914 in., height 8% in., 
Hearth: length 14% in., width, 8% in. 
gas consumption per hr., 90 cu. ft. 
Quick intense heat without the use 
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These are 


Flexible 


wide 


control over a 


range to meet pro- 
duction demands is incor- 


porated in this furnace 


Above — Hones bench-type 


oven 


Below — No. 
melting furnace 


furnace. 


i N T 


Philadelphia Improved 


Box Type Furnace 


The Philadelphia Drying Machinery 
Co., 3351 Stokley St., Philadelphia, Pa.. 
is exhibiting an improved box type 
heat-treating furnace for temperatures 
of 575 to 2,950 F. 


controlled 


“Program Control” 
allows for temperature in- 
creases or decreases at definite rates ot 


of PDM._ tunnel 


burners are used to distribute the tem- 


time. Five groups 
The air-gas ratio 
the improved PDM 
The lin 
ing of the furnace consists of Silliman- 


ite brick and K-30 brick, 


perature uniformly. 
is controlled by 
proportional mixing system. 


insulating 


A salt bath, an oven furnace, 
a melting furnace and a bur- 
ner are always available in 


the Hones No. 640 table 


of blowers or boosters is secured in the 
No. 171 high-temperature melting fur- 
It is designed particularly for 
metals aluminum 
Its height is 37 in., width 24 


nace. 
melting of such as 
and zine. 
in., and weight complete, 350 Ib. 
Diameter of the pot is 12 in., and the 
depth is 18 in. 

hour is 300 cu.ft. 


Four appliances are combined in one 


Gas consumption per 
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in the multi-unit heat-treating table 


No. 640. These are: a No. 160 A soft 
metal furnace for low-temperature salt 
work up to 700 F.; a No. 54 oven fur- 
nace for heating steel up to 1,800 F.; 
and a No. 170 high-temperature melt- 
ing furnace for cyanide and high-tem- 





An unusual electrically heated salt 
bath for cyaniding, hardening, anneal- 
ing and tempering will be exhibited by 
the Ajax Electric Co., Inc., Frankford 
Ave. and Allen St., Philadelphia, Pa. 
In this “Ajax-Hultgren” furnace a pair 
of metal electrodes are immersed di- 
rectly in the salt. An alternating cur- 
rent passes through the salt and heats 
it by direct resistance, but does not 
cause electrolysis such as would occur 
with direct current. The pair of elec- 
trodes are arranged in close proximity 
on the same side of the bath so that 
the working space is kept distinct from 
the heating zone. Electromagnetic 
forces set up in a bath cause an auto- 
matic stirring action throughout the en- 
tire pot so that there is no lack of 
uniform heating. The principle of 
heating may be applied to any size or 
shape of pot. It opens possibilities for 
continuous heat-treating operations in 
salt baths. 


Protective atmospheres required in 
controlled - atmosphere furnaces _ for 
bright annealing, scale-free heat-treat- 
ing, copper brazing and clean and 
bright hardening can be obtained from 
the Elfurno generator introduced at 
the Show by the Electric Furnace Co., 


Flash welding elimin- 
ates mechanical joints 
in “Centricast” furnace 
conveyor rolls 


Ajax-Hultgren Salt Bath Furnace 











perature salts, and a No. 14 laboratory 
burner for open flame heating. A 
three-point pyrometer gives a tempera- 
ture reading on any furnace by simply 
turning the handle on the dial. Width, 
24 in.; length, 36 in.; height, 31 in.; 
weight, 600 Ib. 






Several raw gases can be 
partly burnt to form pro- 
tective atmospheres 


























Salem, Ohio. The equipment consists 
of a combustion chamber for the par- 
tial combustion of city gas, natural 
gas, butane or other medium; a motor- 
operated compressor maintaining a 
constant input pressure of air or gas; 











*Elfurno” Generator for Controlled Atmospheres 





**Miseo Centricast”’ 

















Immersed electrodes 
generate heat directly 
within the sult bath 


a flow meter for checking the input 
ratio, and a cooling unit for condensing 
water vapor formed in the combustion. 
These units are available in several 
standard sizes to produce from 100 cu. 
ft. of gas per hr. and up. 









Furnace Conveyor Rolls 






The Michigan Steel Casting Co., Foot 
of St. Aubin Ave., Detroit, Mich., is 
producing “Centricast” furnace con- 
veyor rolls in sizes from 2 to 10 in. 
O.D., in wall thicknesses to suit service 
requirements and in finished lengths 
from 3 to 6 ft. End castings are flash 
welded to the centrifugally cast tube. 
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Homo Tool-Tempering Furnace 


The heat-treater can put tools or dies 
in a small Homo tool-tempering fur- 
nace and leave them there to temper 
under completely automatic control 
while he goes about other work, accord- 
ing to the Leeds & Northrup Company, 
1901 Stenton Ave., Philadelphia, Pa. 
Because the Homo furnace has a small 
heat capacity, it cools down immedi- 
ately after the tool is removed; another 
tool can be put in cold and the tem- 
perature quickly run up to any point 
in the furnace range. The Homo thus 


Improved bar heater, 
left, takes l-in. bar. 

fed unit, upper right, takes 
Type L forging 


upper 
Hopper- 


24-in. pieces. 
heater, lower left, has twelve 
heat speeds. 
now taken in Type C 


Small rods are 
heater 
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eliminates the necessity of operating 
several baths in tool work where sev- 
eral drawing temperatures are required. 

The tool-type Homo furnace stands 
only 45 in. high and can be loaded or 
unloaded without an overhead hoist. 
Work space, 12%x15 in.; small enough 
for small tools or batches; but large 
enough for die blocks. Complete 
equipment consists of the furnace, 
control panel, an instrument panel and 
recording controller. It can be supplied 
for temperature of 800 or 1200 F. 


Quick heating and cooling 
enable this furnace to dis- 
place several 
salt baths 


tempering 


“"a.ec.f. Berwick” 


Improved Metal Heaters 


Both larger production and better con 
trol of the heat are secured from the 
improvements made by the American 
Car & Foundry Company, 30 Church 
St.. New York, N. Y., in its line 
of “a.e.f. Berwick” 
\ 6-ft. bar heater is shown for heat- 
ing any diameter stock from % to 1 
in. This heater has water-cooled elec- 


electric heaters. 


trodes, electric eve for controlling the 
temperature, and an air cylinder for 
opening and closing the electrodes. 

At right is an electric fully auto 
matic hopper-fed heater. Two sizes 
are built, No. 3 and No. 4. The No. 3 
heats from 144 to 1 in. in diameter, 
while No. 4 heats, on the set of blocks 
furnished, from °, to 14%4 in. Thicker 
blocks can be furnished to permit 
stock to be heated from 14 up to 1 in. 
The shortest heat possible on the end 
of a piece is 1° in. on all lengths from 
t to 24 in. 
can be made at any point on the stock. 


Any length of heat desired 


Hoppers are provided for either or both 
sides of the machine, and they will hold 
When a 
piece reaches the proper temperature 
the electric eye cuts off the current, 


700 pieces of > in. material. 


opens the electrode and the piece drops 
on to an incline roller chute which car- 
ries it, hot end first, to the operator 
at the upsetting machine. 

Another machine is the Type L forg- 






















ing heater, which is manually fed, but 
mechanically operated by a motor, ex- 
cept when foot-operated heaters are de- 
sired. All electrodes are movable blocks 
with contact points. A cam-shaft con- 
trols opening of the electrodes. A push- 
button closes the electrode on the cold 
piece, except where the customer de- 
sires a fully automatic movement of 
the jaws, controlled by an electric eye. 
When the heater is regulated in this 



































way, the jaws stay open 1% sec. for 
the operator to remove the hot piece 
and to insert a cold one. If he is not 
ready for the hot piece, the jaws then 
close, bringing the piece back up to 
heat and again open. 

Annealing parts for business ma- 
chines, such as calculating machines 











A diversified line of instruments for 
indicating, recording and_ controlling 
purposes will be placed on display by 
the Bristol Co., Waterbury, Conn. The 


wide-strip pyrometer shown, employs 



































to 3,000 F. 








instantaneously 





@ Pushbutton 





Pyrotrol at bottom 





Bristol Indicating. Recording 


and Controlling Instruments 





At upper left is the 
Bristol wide-strip pyro- 
meter for temperatures 


@ In the cen- 
ter is the Pyromaster 
pyrometer that acts 


starting 
of the lighting-up pro- 
cess is provided by the 





and bookkeeping machines, can now be 
done with the Type C horizontal heater 
because of the extended range of the 
machine. The maximum diameter 
heated is 1 in. Work is heated on the 
end. An electric eye controls the tem- 
perature and a timing device can be 
furnished to give a soaking period. 















the potentiometer method of measuring 
thermocouple electromotive 
terms of temperature. This instrument 
is fully automatic in operation, self- 
standardizing and 
for cold-junction temperature changes. 
The mechanism can be swung com- 
pletely out of the case for inspection 


force in 


self-compensating 


and service. It is offered as a single 
recorder, two-point 
corder, multiple recorder and recorder 
controller, with ranges to 3,000 F. on a 
chart 1214 in. wide. 

The Pyromaster also is a_ highly 
accurate round-chart pyrometer oper- 
ating on the potentiometer principle. 
It employs a_ pivoted galvanometer 
which closes a circuit first and then 


continuous _ re- 


adds additional current to establish 
more rigidly the circuit already made. 
This instrument has no regular period 
but acts instantaneously with every 
temperature change. It is housed in a 
12-in. case and records on a 12-in. chart 
in ranges to 3,000 F. 

The wide-strip resistance thermom- 
eter, not shown, measures by means of 
a Wheatstone bridge. Balance of the 
resistance of a_temperature-sensitive 
conductors against a known resistance 
Ranges for re- 
corders or recorder controllers are 
available from—40 F to 300 F. on a 
chart 1214 in. wide. 

The Pyrotrol instrument, shown, is 
designed primarily for use on gas-fired 
industrial heaters used with ovens and 
furnaces. It protects against explosion 
as the result of pilot-light failure. Ex- 
amples of its use are in connection with 


is done automatically. 


large enameling ovens and bright an- 
nealing ovens. The Pyrotrol also pro- 
vides an automatic ignition sequence 
for lighting the heater so that it is 
necessary for the operator merely to 
push a button and leave the actual 
lighting-up process to the Pyrotrol. 
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A radio principle is used in the Flame- 
otrol safety turning off 
main-line fuel supply before gas can 
accumulate from failure of the pilot or 
burner flame. The Limitrol also em- 
ploys the no-contact radio principle for 
Its function is to 


device for 


temperature limit. 
disconnect a furnace or ring an alarm 
should the temperature within the fur- 
nace rise to a predetermined danger 
level. Both instruments are manu- 
factured by the Wheelco Instrument 
Co., 1112-1114 Milwaukee Ave., Chi- 
cago, Ill. 

The radio principle upon which the 
Wheelco 
simple application of a radio circuit us- 
ing one vacuum tube. This radio tube 
in conjunction with electrical apparatus 
forms a miniature transmitting station 
which generates a rapidly oscillating 
electric current. The 
lowed to flow through a pair of coils 
lever 


instruments are based is a 


current is al- 


A, which are mounted 
whose pointer B may be set upon the 
Upon the pointer 


upon a 


temperature scale. 
is cemented a tiny disk C of aluminum 
foil which is so positioned that a move 
ment of the pointer carrying this disk 
will cause it to enter the minute field 
through which the oscillating current 
is flowing. The entrance of disk C be- 
tween the coils causes a change in fre- 


quency and the current drain of the 
radio tube. The current change in 


the tube is then used to operate the 
relay control in the furnace input. 


In the Flame-otrol instrument there 
is no time lag in which gas or fuel 


Wheeleo Flame-otrol and Limitrol Instruments 


Tag Recording 


Controlling Pyrometer 







Flame-otrol device at 
right 


turns off main- 


fuel 


pilot failure 





supply on 







® Limiirol 





below prevents danger- 






ous overheating 






© Wheelco 
radio principle at lower 
right 


no-contact 




























might escape and cause damage from 





explosion. It uses the flame of the 
pilot light or the burner as a switch, 
the flame being a conductor of current 
so that the failure of the 
stantly opens a 
closes the main line valve. 







flame in- 





control circuit) and 

















An unusual balancing 
method is used in the two- and three- 
position, recording-controlling pyrom- 
eter introduced by the C. J. Tagliabue 
Mfg. Co., Park & Nostrand Avenues, 
Brooklyn, N. Y. 


a simple instrument with few moving 


phot oelectric 


This method secures 


parts because of the absence of any 
reciprocating balancing or control arms 
or cams. Control is accomplished by 
movement of 


with its ink stylus above or below the 


the recording carriage 
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A large scale indicates 





the temperature at any 





time, and is easily read 





from a distance 







failure. This TAG instrument 
is completely described in Catalog No. 


1101B, available from the maker. 


control contact assembly. Control ac- power 





tion is independent of the chart drive 





and will continue to function despite 





Partlow Temperature 
Control and Dial 


Thermometers 


An accurate indication of tempera- 
ture with automatic control for motor 
operated or solenoid valves, heating 
units and relays are provided by the 
Model W electric temperature control 
to be exhibited by the Partlow Corpo 
ration, New Hartford, N. Y. The con- 
trol utilizes a mercury-actuated, flexi- 
ble control element involving no lost 
motion. Another product to be shown 
is the dial thermometer, Model WP. 
with a 5-in. segment scale. It also uses 


a mercury actuated flexible control 


element. 


control of 
heating rates 














Above—Partlow Model W 
electric temperature control. 
Right—Model WP segment- 


seale dial thermometer 


Lindberg Throttling Control 


Automatic wide range 
throttling unit provid- 
ing sensitive, accurate 


furnace 





Accuracy and uniformily in furnace 
heating rates is secured with the 
throttling control developed by the 
Lindberg Engineering Co., 221 Union 
Park Court, Chicago, Ill. The instru 
ment is fully automatic and is suitablk 
for use on batch furnaces and other 
applications where a wide range of 
heat input is desired. 

The throttling control unit consists 
of a standard proportioning valve 
driven by a reversible motor. The low- 
limit switch is fixed, while the upper 
limit switch is automatically adjusted 
by means of a small reversing motor 
operated by the contacts on the control 
instrument. The slightest tendency of 
temperature to vary above or below 
neutral causes an immediate adjust- 
ment of the valve opening. The 
amount of this adjustment is directed 
proportional to the time required for 
the temperature to return to normal. 





Tate-Emery Load Indicator and Moore Fatigue Tester 


The Baldwin-Southwark Corporation, 
Southwark Division, Philadelphia, Pa., 
will exhibit the Tate-Emery 
indicator for hydraulic 
chines and an improved high-speed 
R. R. Moore fatigue tester. The load 
indicator shown has 1,200 eraduations 


loading 
testing ma- 


well spaced for accuracy of reading 
throughout the entire range on a scale 
63.5 in. long (nearly twice the scale 
length of the standard 16-in. Emery 
dial) . 


scale. 


Two ranges are found on one 
The high range to 60,000 Ib. is 
in 50 Ib. graduations, and the low 
range, 6,000 lb., by 5 Ib. graduations. 
Shifting the ranges is easily accom- 
plished by turning a dial knob and 
opening the proper range valve. An 


external source of power supplies mo- 
tive force for operation of the dial in- 
dicator and recorder. The load respon- 
sive element is not called upon to drive 
any mechanism. In the recorder the 
rotation of the drum for stress ordi- 
nate is driven directly from the load 
weighing system. 

In the R. R. 
tigue tester shown, the testing speed 
times that of former 


Moore improved fa- 


is now five 


ne | Hi i} ¥W 
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machines. This machine is based on 
the rotating beam principle, the speci- 
men functioning as a simple beam 
symmetrically loaded at two points. 
When rotated one-half revolution the 
stresses in the fibers originally below 
the neutral axis of the beam are 
reversed from tension to compres- 
sion and vice versa. Upon complet- 
ing the revolution the stresses are 
again reversed, so that during one 
complete revolution the test specimen 
passes through a complete cycle of 
flexural stress. The machine is driven 
by an electric motor. Specimens may 
be made to various diameters or with 
grooves, notches or shoulders, or with 
welded, soldered or brazed joints and 
any other variations that can be 
studied. 





Krouse Fatigue Testers 


Two types of high-speed fatigue ma- 
chines will be shown by G. N. Krouse, 
1737 Freeport Rd., New Kensington, 
Pa.: the one on the right being adapted 
for wire fatigue tests, while the ma- 
chine on the left is adapted for the 
Wohler type of fatigue testing. 

The wire fatigue machines uses a 
pin-ended column type of specimen. 
One end is held in the high-speed 
motor chuck and the other end retained 
in a special self-aligning ball bearing. 
This end is mounted on an extension 
arm pivoting about the chuck end on 
a vertical ball-bearing axis. The outer 
bearing mounting can be adjusted to 
any suitable distance along the exten- 
sion arm and firmly locked in place. 
The specimen is stressed by turning 
the outer bearing housing shell in such 





I N P 


a manner as to move the bearing 
towards the motor chuck. 

When sufficient load is applied, the 
specimen will buckle 
cause the extension arm to swing side- 
wise through an angle equal to the 
This angle 


sidewise and 


specimen deflection angle. 
can be readily measured by means of 
a scale at the outer end of the exten- 
sion arm. The initial scale reading is 
taken while the specimen is running 
unloaded and then the specimen is 
locked and the final reading taken. 
From these two readings the angle can 
be accurately computed. 

The deflected specimen is caused to 
rotate about its curved axis by the 
control which 


variable-speed motor 


gives stepless motor speeds from 500 
to 12,000 r.p.m. 


The wire specimen 





Right—W idely 
graduations aid reading 
the Tate-Emery load 
indicator. Left—Test- 
ing speed of the R. R. 
fatigue 


spaced 


Moore tester 
has been increased five 


times 


loaded as a pin-ended column has the 
highest stress at the center of its 
length, hence failures occur near this 
highest stress. Knowing the specimen 


material, dimensions and deflection 


angle, the maximum. stress at the 
center of the specimen length can be 
computed. 

The machine tests specimens from 
1 32 to 3/16 in. in diameter and the 


length is usually taken as 100° times 
the specimen diameter. A counter 
registers up to 100 million cycles of 
stress. 

By replacing the wire testing adapter 
with a scale beam and loading arm, 
this machine may be adapted for the 
Wohler cantilever fatigue test as shown 
at the left. This machine uses an 
inexpensive straight-shank test speci- 

men of the polished and 
notched types, which may be 
subjected to a complete re 
versal of stress at low or high 


speeds, 


High-speed fatigue _ test- 
ing of wire or straight- 
shank specimens is done 


on these machines 
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Magnetizing Machines for 


Magnaflux Inspection 


The Magnaflux Corporation, 333 North 
Michigan Ave., Chicago, Il., will ex- 
hibit the Model D-701 unit and the 
Model DY-703 for magnetizing auto- 
motive, aircraft and machine parts 


prior to dusting with Magnaflux 
powder or immersing in Magnaflux 


liquid to determine cracks. The D-701 
unit illustrated operates directly from 
a 60 cycle, single phase a.c. 
three-purpose unit 
adapted to both the detection of longi- 
tudinal and transverse defects and to 
the removal of any residual magnetism 
after the parts have been inspected. 
The tailstock on the left-hand side is 
movable and may be adjusted to take 
parts up to 72 in. long. 


power 
source and is a 


This range is 
sufficient to include the largest airplane 
and automotive crankshafts and also 
medium-sized Diesel shafts. After the 
part is placed in the machine the oper- 
ator simply steps on the pedal which 
results first in a strong mechanical 
clamping of the object and at the latter 
part of the stroke the electrical and 
magnetic circuits are completed to pro- 
duce the proper type of magnetiza- 
tion. 

Type DY-703 unit, not shown, is 
designed for inspection of crankshafts 
of the larger sizes. The bench is pro- 
vided with an open grill top which per- 
mits the bath liquid to be hosed over 
the part under inspection and to flow 
through the grill to a tank built into 
the table top. Both machines are for 
production purposes. 
















are 
new 





construction 
improved illumination 
featured’ in _ this 
metallographic unit 


Rigid 


Model D-701 unit will 
magnetize airplane and 
automotive crankshafts 


for Magnaflux testing 








and 


Bausch & Lomb Complete Metallographic Outfit 


A complete metallographic outfit for 
work with bright-field polarized light 
and dark field has been introduced by 
Bausch & Lomb Optical Co., Rochester, 
N. Y. Its magnification range is from 
2.5 X to the highest possible with oil- 
immersion objective and high-power 
eyepieces. It consists of the inverted 
microscope units, illuminating system, 
8x10 camera, supporting bed and stand, 


built-in shock absorbers, large cabinet 
for accessories and caster stool. The 
microscope has a 6-in. circular stage 
which revolves with a smooth, positive 
movement. Graduated in degrees, it 
can be locked at will. The illuminator 
serves for bright-field work and as a 
polarizer and has an efficiency several 
times that of the conventional prism 
The Nicol prism serves as an 
polarizer. A quarter- 


type. 
analyzer and 
wave plate provides different degrees of 
polarization. 

The dark-field illuminator is a glass 


TT 


cube with central stop, mounted in the 
rotating turret with the vertical prism 
and permits rapid change from bright- 
field or polarized light to dark field 
without disturbing the focus. Six ob- 
jectives and ten eyepieces give a full 
range of standard magnifications for 
metallographic work. A new ac 
photomicrographic lamp gives an in- 
tensity of about 2% times that of 
former light sources. The whole instru- 
ment is mounted on a bed that carries 
focusing rods and parallel. A cabinet 


holds accessories. 
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Olsen Stiffness Tester 





Enformation concerning a vise solidly clamping the test speci- 

properties of sheet metal men in position. The vise is turned, 

and wire can be found with forcing the specimen against a loading 

the stiffness tester of Tour- pin which is held on a balanced face 

Marshall design, placed on plate free to rotate about the support. 

the market by the Tinius The moment supplied on the plate is 

Olsen Testing Machine Co., resisted by a moment due to the offset 

560 North Twelfth St., of weight on a pin at right angles to 

Philadelphia, Pa. It will the force pin. As the offset of the 

measure maximum bending weights progresses, deflection of the 

moment from 2 to 60 oz.- test specimen occurs and there will 

in. by 2 oz.-in. steps and then be a relative angular movement 

will determine the permanent set and between the vise and the weights. The 

plastic flow under load. The machine is long pointer indicates the number of 

light and portable, weighing only 6 Ib. degrees of this relative movement as a 

Simple and fast in operation, The Tour-Marshall is based on canti- direct indication of deflection. Each 

this tester is highly sensitive at lever loading as a measure of stiffness. mark on the scale is a direct indication 

all capacities Load is applied through a contact pin of the applied moment on the test 
at either a 4 in. or 2 in. cantilever from specimen. 





An outer ram clamps 
the block before the 
Brinell test is made 





“Detroit” Direct-Reading 


Conveyor Brinell 


A power-driven machine of large ca- 
pacity designed primarily for the 
rapid testing of cylinder blocks of 
different sizes has been developed by 
Detroit Testing Machine Co., 5137 
Trumbull Ave., Detroit. Obviously, 
with the block support and distance 
pieces removed, fixtures for other pur- 
poses may readily be mounted on the 
base which is flat and of large area. 

A vertical Yo-hp. motor is mounted 
on the reservoir cover and the pump 
is attached directly beneath it. Rams 








steel to 


Welded 


21% in. can be radiographed 


low-carbon uy 
are placed one within the other. Upon 


operation of the control valve, both 
rams come down together with the 
outer one slightly below the test ball. 
Immediately the outer or clamping ram 
comes into contact with the block to be 
tested, pressure builds up in the cylin- 


G. E. Radiograph 


An addition to the General Electric quiring no more than 8 ft. square for der until a load of approximately four 
X-Ray Corp., 2012 Jackson Blvd.. Chi- its operation, unless, of course, ma- tons is applied. When this occurs, the 
cago, line of X-ray apparatus has been terial to be examined is longer. The oil is admitted to the cylinder con- 
announced. entire high voltage system, including taining the test ram and the Brinell 

An industrial radiograph unit for in- transformer and X-ray tube, is com- load of 3,000 kg. is transferred from 
specting and examining welds and cast- pletely immersed in oil in a grounded the clamping ram to the test ball mak- 
ings of intermediate thickness, is a metal container. The high-voltage head ing the test. This takes place auto- 
small, 200,000-volt shock proof unit re- may be angulated to any position. matically. 
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Lincoln Dual-Control 


Single-Operator Welder 


A line of dual-control, single-operator 
are welders, recently developed by Lin- 
coln Electric Co., Cleveland, provides 
close control of are heat and are pene- 
tration in a continuous sequence of fine 
Uniformity of perform- 
ance is assured at every setting of the 
“Shield Are SAE” machine. This dual 
control permits the economy of correct 
voltage and current for any class of 
work in the range of each size of welder 
in the line. The machine has inde- 
pendent excitation, laminated magnetic 


increments. 


circuit, all-purpose meter, polarity-re- 


Oxweld Type CM-I2 
Shape Cutting Machine 


A precision oxyacetylene shape-cutting 
machine, the CM-12, has been intro- 
duced by Linde Air Products Co., 30 
East 42nd St., New York, N. Y. It 
is more powerful and has greater cut- 
ting capacity than any machine in its 
class, and is designed to cut simple 
or complicated shapes either automati- 
cally or guided by hand. Immediate 
transfer of motion from one end of the 
machine to the other assures precise 
cutting. Straight-line work in any di- 
rection and at any bevel up to 144 in. 
long, and circles from 2 to 24 in. radius 
can be produced, either set for single 
or multiple cutting. 

Operated by a 1/3-hp. motor, the 
machine produces reliable driving force 
under all conditions at speeds from 
114 to 75 in. per min. Standard blow- 
pipes handle work up to 12 in. thick, 
and special blowpipes are available for 
stock. Sensitive tracing 
mechanism, accurate scale calibrations 
and freedom from friction and vibra- 
tion contribute to accuracy of work 


heavier 


done. 


Intricate milling of 
small parts is easily 
done on Cataract unit 





versing switch and no-voltage motor 
protection. It has shorter wheel base 
than earlier models, and is available in 
200, 300, 400 and 600 amp., a.c. motor 
driven; 300, 400, and 600 amp., d.c. 
motor driven; 200, 300 and 400 amp.., 
generator for belt or coupled drive, and 
100 and 600 amp., engine driven. 


Correct voltage and 
current for any class 
of work are provided 


Bevel cuts are made 
automatically without 
the use of templets 
on Oxweld CM-12 





































































Cataract Vertical 
Precision Milling Machine 


Ball-bearing spindle construction for 
high spindle speeds is incorporated in 
the precision vertical milling machine 
that will be shown by the Hardinge 
Bros. Inc., Elmira, N. Y. The machine 
is designed for bench mounting. It is 
said to make intricate milling opera- 
tions on small parts comparatively 
simple. The illustration shows the 
vise in place, but there are available 
index heads, tailstocks, swivel bases, 
universal adapters, right-angle bases, 
lever-feed arrangements and _ routing 
attachments. 
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The machine is fully inclosed. An 
electrical driving unit is mounted under 
the bench to give eight spindle speeds 
up to 5,000 r.p.m. Two levers at the 
machine provide convenience in the 
operation of electrical switches. 

Table working surface is 12x33, in. 
The micrometer-controlled travel of 
table: longitudinal, 57g in.; transverse, 
334 in., and vertical, 534 in. Vertical 
head has a 1% in. collet capacity, and 
the index head 1% or 34 in. collet ca- 
pacity. Bench space, 23x22 in. 


Moore Jig Borer 


Milarburg Brothers, Inc., 90 West St., 
New York, N. Y., distributors of the 
Moore Jig Borer, have announced im- 
provements and additions to the fea- 
tures and accessories of this machine. 
The leadscrews, which are hardened, 
ground and lapped, are now corrected 
in the final lapping operation to such 
an extent that the accuracy of the en- 
tire length of the longitudinal screw 
is within 0.0002 in. and that of the 
cross screw within 0.0001 in. from any 
one position to another over their full 
length. Accuracy from any one inch 
to another is guaranteed to be within 
0.00005 in. 

The spindle construction has been 


I N | 
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Bars to 2 in. diameter 
are rapidly cut off on 
this wet-cutting saw 


Ends 





Improvements in Moore 
jig borer increase the 
accuracy of movements 


further improved by incorporating four 
super-precision ball bearings, all pre- 
loaded. A graduated dial for indicat- 
ing accurate quill position is now fur- 
nished in place of the conventional 
opening in the quill housing. The mi- 
crometer stop on the column gives an 
independent and accurate stop for the 
down of the quill head. 
This stop is used in conjunction with 


movement 


a positive adjustable stop on the quill 
itself, permitting raising and lowering 
the quill without losing the 
former exact This feature 
makes it possible to move the quill 
head up and down for a predetermined 
distance. 


head 
position. 


of bandsaws 





on 


joined 
electric 


Radiae Type J 
Cut-Off Machine 


A cut-off machine for wet cutting will 
be introduced to the trade at the Show 
by A. P. de Sanno & Son, 1615 McKean 
St., Philadelphia, Pa. The Type J 
Radiac cuts solid material up to 2 in. 
in diameter and tubing up to 3% in. 
in diameter. A large volume of cool- 
ant is directed on both the work and 
the cutting disk. Height, 65 in.; floor- 
space, 61x38 in. 

The head which supports the motor 
and contains the wheel spindle is well- 
balanced and is of extra heavy con- 
struction. This feature eliminates vi- 
bration and abrasive disk chatter. Cut- 
ting and handling operations are visible 
by the operator at all times. A quick 
acting patented clamp securely holds 
the work. 


are 
Grob 
unit 


this 


brazing 






Grob Bandsaw Brazer 


To join ends of metal-cutting band- 
saws, Grob Bros., South 97th and West 
National Ave., West Allis, Wis., has 
developed an electric brazer with a 
capacity of 14% in. The 
transformer, mounted in the base, is 
equipped with a secondary coil with 
extensions through the top of the cover 
which provide for clamping and proper 
alignment of the saw-band ends. A 
center clamp, operated with a handle, 


wide saws. 


presses the ends together. 


_- 













































Length of cut-off is 


controlled 


within 0.005 in. on the De Walt 


machine. Close-up 


automatic stock feed 


DeWalt Metal Cutter 
for Light Sections 


A semi-automatic metal machine for 
sawing light-section material is now 
being manufactured by DeWalt Prod- 
ucts Corporation, Lancaster, Pa. After 
material is manually started into the 
feed jaws, it is automatically pushed 
against a length stop, clamped simulta- 
neously on both sides of the saw kerf 
by a four-jaw automatic vise and then 
cut off. The saw then draws back, the 
stop lifts, the stock feed mechanism 
pushes another section of the mate- 
rial into the vise, and the process is 
repeated. 

This machine will cut off light-wall 
tubing 2 in. in diameter and 6 = in. 
long, at the rate of 28 cents per min. 
The saw motor has an arrangement 
for adjusting the forward position in 
proper relation to the material being 
cut. Length of material fed ranges 
from 4 to 13 in. in the machine illus- 
trated. For cutting off extremely long 
pieces, the operation of the machine 
may be slowed down. For this reason, 
a variable-speed drive is used in the 
feed mechanism. 


above 
and 


shows 


vise 


Synero 
Insulating Machine 


Busulation of various types can be ap- 
plied to solid wires from No. 14 to 25 
B & S gage by means of the gearless 
flyer insulating machine marketed by 
the Syncro Machine Co., 187 Sylvan 
Ave., Newark, N. J. This machine will 
apply cellulose ribbons to 0.00088 in. 
thick and paper ribbons 0.001 in. thick 
as well as cotton, silk, celanese and 
other fibrous materials. Pay-off speeds 
ranging from 100 to 200 ft. 
can be obtained, depending upon the 
type of ribbon being served and the 
number of turns of insulation per foot 
No changes other than gears 


per min. 


of wire. 
and nosepieces are necessary to serve 
any of the above insulation. 

A synchronized electrical drive is em- 
ployed between the capstan and flyer 
motors. This eliminates the mechancial 
type of drive with gears and belts. 


T 


Manhattan Finishing Wheel 


The Manhattan Rubber Mfg. Division 
of Raybestos-Manhattan, Inc., Passaic, 
N. J., has developed a finishing wheel 
which is relatively firm but not rigid 
like the usual grinding wheel. It is 
not, however, soft enough to conform 
to irregular shapes like the usual cloth 
polishing wheels. This wheel is par- 
ticularly suitable for finishing opera- 
tions on stainless steel, but is also being 
used on taps, twist drills and work of 
similar nature. 


Insulation is applied 
at pay-off speeds from 


100 to 200 ft. per min 
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Spencer 2-hp. portable 


vacuum cleaner 


light 


factory 


for 


cleaning 





Spencer Industrial 


Vacuum Cleaners 


Bfeavy-duty industrial vacuum clean- 
bulky litter are 
announced by Spencer Turbine Co., 
Hartford, Conn. Built in %4, 2, 
5 hp. models, they are mounted on a 
Heavier 
wide-flange, 


ers. for heavy or 


3 and 


sturdy chassis. models are 
fitted 


tired wheels. and the smaller units are 


now with rubber- 
equipped with bicycle-type and large 
disk 
a wide choice of cleaning tools for all 
types of plant and factory 

The 2-hp. model illustrated has a 


wheels. They are available with 


cleaning. 
starting switch mounted on the ma- 
chine. The rubber-tired wheels permit 
place to place 


its movement from 


without difficulty 


Pels Type AS Metal Shear and Nibbler 


A combination metal shear and_nib- 


bler, available in three sizes, is an- 
nounced by Henry Pels & Co., Ine., 
90 West St., New York, N. Y. This 
machine will split and trim plates 


along the edges and will shear without 
pre-punching any curved or irregular- 
shape inside the plate. Special shapes 
with a nibbling punch fur- 
Tools 


flanging, 


are cut 
nished as standard equipment. 
have heen developed for 
beading and offsetting operations. 

The frame is of 
rolled-steel plate and the eccentric shaft 


machine welded, 
and pitman are fitted with roller bear- 
ings. The cylindrical ram is guided by 
bronze-bushed The 
is adjustable and can be 


adjustable gibs. 
hold-down 
swung out of the way or removed. The 
cutting head can be turned a full 360 
deg. and can be locked in one of eight 
making it 
large from 

The upper knife can be raised or low- 
turning a handwheel. The 
stroke is adjusted by turning a gradu- 


positions. possible to feed 


sheets several directions. 


ered by 


ated ring on the camshaft. 

The driving motor is mounted on 
the head and the started or 
stopped by means of the motor switch. 
On the smaller size the drive is direct 
and only one speed is available. On the 


ram is 


two larger sizes the drive is through 


I N Pp 


a V-belt and cone pulleys, 
speeds are available. 


and two 


Using standard tools and cutting ma- 


terial of 85,006 Ib. per sq. 
strength, the 
to 3/32 in. 
the outer 
same material the No. 4 size 
will cut plate up to ¥g in. 
thick and the No. 6. size 
will cut 3/16 in. plate. The 


thick sheet on 
edge. On the 


Rings and disks 
can be cut from 
plate stock with 


no pre - punching 


in. tensile 


No. 3 size will cut up 











cutting speed, depending on the thick 
ness of the plate being cut, is 6 ft. 
or more per min. Throat depths of 
#2 and 50 in. are 


Non-ferrous material can be cut. 


available in each 


size. 
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I-R --Motorblowers” 


Especially designed for use with oil- 
and gas-burning furnaces, the single- 
stage Type “CS” Motorblowers an- 
nounced by the Ingersoll-Rand Co., 11 
Broadway, New York, N. Y., feature a 
flat-pressure characteristic over a wide 
range of volume demand. This per- 
mits efficient burner operation regard- 
less of a constant variation in the num- 
ber of burners in use. 

Internal streamlining reduces turbu- 
lence to a minimum. Generous dif- 
fuser depth gives a high energy con- 


Power is consumed 
only in proportion 
to the air volume 





**Dustube’’ Dust Collector 


An improved “Dustube Collector” de- 
American Foundry 
Equipment Co., Mishawaka, Ind., has 
a filtering means composed of banks 
of tubes constructed of special fabric. 
These tubes are hung on racks which 
have a shaking action comparable to 
the shaking of a rug by hand. This 
action keeps the filtering surfaces free 
from dust deposits at all times, elimi- 
nating the velocity drop and choking of 
the tubes. Because of the large air 
chamber and the open design of the 
tube inlet the suction within the cas- 
ing is very low. 


veloped by the 
















version rate and shrouded impellers 
further increase the operating efficiency 
of these units. The one-piece cast- 
alumnuim alloy impellers are both 
statically and dynamically balanced. 

Of compact design, these units are 
No special foundation 
is required if the Motorblower is 
mounted on a suitable floor. All units 
are built for 1-lb. discharge pressure 
with volumes ranging from 350 to 3,200 
cu.ft. per min. Six sizes are available, 
ranging from 3 to 20 hp. 


sasily installed. 



































New fabric filtering 
tubes can be inserted 
in about five minutes 
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North American 


Luminous Gas Burner 





A luminous flame gas burner, recently 
developed by North American Mfg. 
Co., 2910 East 75th St., Cleveland, has 
been put on the market. It is made 
in sizes to burn from 400 to 3,000 
cu.ft. of natural gas per hour. Flames 
have a high degree of luminosity and 
are unaffected by turbulence. Burn- 
ers are easily installed in furnaces of 
various sizes and design. A_ scale 
model sheet furnace has been built for 
demonstrating the burners under serv- 
ice conditions. They are controlled by 
the company's “Air-Way” proportion- 


ing valve. 





Little fitting is 
required to insert 
this burner into 
the furnace casing 
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Just a two per cent addi- 
tion of beryllium makes 
copper heat-treatable, 
gives it the strength of steel 
and induces other highly 


useful characteristics 


NE OF the arts, accredited to the 

ancient Egyptians and thought to 
have been lost to modern science, is 
that of hardening copper. Whether 
the Egyptian legend is true or not, 
metallurgists have long sought a sat- 
isfactory way of combining the strength 
and hardness of alloy steel with the 
conductivity and corrosion resistant 
properties of copper. By the addition 
of between 2 and 2.25 per cent of beryl- 
lium to copper this objective has been 
achieved. One of the alloys being ex- 
tensively used contains 0.25-0.50 per 
cent nickel, and with the exception of a 
trace of iron, the balance of the alloy is 
substantially pure copper. The physi- 
cal properties and treatments de- 
scribed in this article refer to such an 
alloy. 

The alloy may be heat-treated in the 
ordinary sense of the word, but be- 
cause of its metallurgical characteris- 
tics, temperature ranges and handling 
vary greatly from those used for steel. 
The improvement in physical properties 
(up te 200,000 Ib. per sq.in. and 360 
Brinell) is caused by “precipitation” 
of the gamma phase from the super- 
saturated solid solution. Any severe 
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When copper cuts steel, it’s news; 
both hammer and chisel are of beryl- 
lium copper—non-sparking for safety 


cold working or pressing must be done 
on the alloy that has been gotten into 
the soft state, that is, into saturated 
solid solution. The cold-working proc- 
esses are then followed by the harden- 
ing heat-treatment. 

Heat-treatment consists in heating 
the articles to 500-575 F. and cooling 
them in air or in any convenient way. 
To control quantity, particle size and 
distribution of the precipitate, time of 
heating must be predetermined and ac- 
curately regulated. 

This procedure sounds much like a 
typical drawing operation for steel. To 
make the reversal of methods complete, 
annealing of beryllium copper closely 
parallels the hardening operations used 
for steel. If a series of forming opera- 
tions on an article is performed, it is 
necessary to use intermediate anneals 





to remove the effect of cold working. 
This is done by heating the alloy to 
1450-1500 F. for 15 to 30 min. and 
quenching in water. The heat causes 
recrystallization, while the quench pre- 
serves the supersaturated alpha struc- 
ture. 

Hot-working on beryllium copper 
may be done in the range 1075-1400 F. 
In this process, the effect of any cold 
work which may have been done on 
the material is lost; heating within this 
range produces an alpha plus beta 
structure which must be homogenized 
before heat-treating. To restore the 
super-saturated alpha solution, the 
alloy must be heated to 1475 F. for 
two or preferably three hours, then 
quenched. 

Beryllium copper is available in 
sheets, plates, rods, wire and as forg- 
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ings or castings. Its advantages over 
steel for certain parts lies in its good 
conductivity, corrosion resistance, non- 
magnetic and non-sparking qualities. 
It has greater fatigue resistance, wear 
resistance, strength and hardness than 
any other copper base alloys. These 
properties fit it for many applications 
where a combination of the best char- 
acteristics of steel and copper are es- 
pecially desirable. 









Tensile Properties of Beryllium Copper Sheet 
(2.00 to 2.25% beryllium, 0.050-in. gage) 


and rolled forms only. It has found 
that in forging care must be taken to 
work the metal only within the forging 
range to avoid hot and cold shorts. 
Where steel can be given twelve to 
fifteen hammer blows, beryllium cop- 
per must be limited to four or five 
light blows, reheated, and hammered 
again. 

Hot pressing is preferable to hammer- 
ing when the nature of the work per- 












Propor- Yield 


tional Point 
CONDITION Limit 0.75% 


p.s.i. p.s.i. 


Johnson's ‘ Young’s 

Elastic —_ tion Modulus 

Limit m4 in 2 in. | p.s.i. x 10-6 
p.s.i. _ % 








Soft annealed......| 8,000 | 31,000 





25,000 | 70,000 | 45.0 18.0 








Soft—average heat- 





eee 46,000 | 134,000 


120,000 | 175,000 6.3 18.9 





68,000 | 103,000 8.0 17.5 





2 Nos. hard.....:.... 33,000 | 90,000 
2 Nos. hard — av. 
heat-treat....... 48,000 | 132,000 


125,000 | 173,000 4.8 18.5 





4 Nos. hard....... 39,000 | 105,000 


78,000 | 118,000 4.3 17.2 





4 Nos. hard—max. 











heat-treat.......| 55,000 | 138,000 














145,000 | 193,000 


to 
i) 
| pms 
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Use of the non-parking characteris- 
tics of beryllium copper is niade by the 
Stanley Tool Company in its line of 
safety tools for use in refineries, var- 
nish factories, rayon plants and other 
locations where combustible fumes are 
present. This concern uses the wrought 




















































Two springs and two 
crimped connections 
are made of beryl- 
lium copper in the 
Schick dry shaver 


A chart gives the time 
required to reach 
maximum hardness for 
various temperatures 


A hardened copper 
scraper prevents acci- 
dents when combusti- 
ble fumes are present 




















mits. In this process, the metal flows 
continuously and does not set up the 
resistance to working encountered in 
the cold state. The solid solution 
(homogenizing) treatment as described 
above must follow forging. 

Parts that are capable of being 
wrought by a cold-working process are 
preferably worked cold. This enables 
the fabricator to take full advantage of 
the work-hardening properties of the 
material and in addition to obtain the 
additive hardness and strength of the 
subsequent heat-treatment. The high- 
est physical properties are secured 
when heat-treatment is preceded by 
cold working. 

In machining, the precautions usually 
used for work-hardening metals are fol- 
lowed. Tools are given keener cutting 
edges, and operations are avoided that 
will glaze the surface. Soluble cutting 
oil has been found satisfactory, but of 
course, an increase in hardness reduces 
cutting speed. 

Stanley has found that its heat-treat- 
ment is best controlled by varying only 
one factor, time, and keeping the tem- 
perature constant. The higher the ini- 
tial temper, the shorter the heating pe- 
riod. The temperature used is 575 F., 
and the time of heating varies from 30 
min. to four hours, dependent on the 
size and shape of the work and also 
upon the hardness of the material be- 
fore treatment. For hardness testing 
prior to heat-treatment, the Rockwell 
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G scale is used as it takes in the entire 
range of materials. A hardness after 
heat-treatment of Rockwell C 41 may 
be obtained when the metal previously 
has been cold worked. The niter salt 
bath used for heat-treating has given 
uniformly good results. For annealing 
temperatures, most salt baths are too 
corrosive. Lead baths are out of the 
question. 

It is interesting to see the surprise of 
a mechanic, skeptical of a copper tool, 
to find he can shear off the head of a 
3-in. steel rivet with a beryllium copper 
chisel. Care must be taken not to 
draw the temper of these tools when 
sharpening; a mill file or wet grind- 
stone is recommended. 

A common application of beryllium 
copper is its use in springs, especially 
for electrical applications. Here the 
combination of electrical conductivity, 
high elastic limit, resistance to corro- 
sion and fatigue is often a happy one 
for such parts. The Wallace Barnes 
Company has filled a number of orders 
for springs of this material. Its closest 
competitor in this field is phosphor 
bronze which has the advantage of 
being used without heat-treatment. 
Beryllium bronze, however, has greater 
strength, better conductivity and fa- 
tigue resistance. 

In heat-treatment, care must be 
taken to support the work properly to 
avoid distortion. It is preferable to 
use the material two to four numbers 
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hard. In this state, beryllium copper 
forms readily and has stiffness to resist 
warping under heat-treating tempera- 
tures. The Wallace Barnes plant used 
a Leeds and Northrup Homo air fur- 
nace for heating. 

One application of beryllium copper 
springs is in the Schick dry shaver. 
Two springs, employed to hold the 
electric contact points together, are also 
used as conductors. Two additional 
pieces of flat beryllium copper wire, 


Plugboard contacts are 
blanked from cadmium- 
coated strip; previously 
made of brass and 
music wire (below), 
these parts are now 
formed of single pieces 
of beryllium copper 


(above) 


Beryllium copper 
springs retain pre- 
cision because of 
high elastic limit 
and good hysteresis 


qualities 






which carry the current to the points, 
are crimped to give greater radiating 
surface. The contacts are operated by 
a two-lobed cam, and since this mem- 
ber rotates at 5,000 to 6,000 r.p.m., 
the frequency of vibration is high. The 
fatigue value of beryllium copper in 
combination with its current carrying 
capacity is helpful for this application. 
Leads can be welded to the springs, 
which gives them a more secure con- 
nection than solder. These parts are 
press formed from metal four numbers 
hard, having a Rockwell of B 102. 

The International Business Machines 
Corporation has found beryllium cop- 
per particularly valuable for use in elec- 
tric contacts because of its combina- 
tion of spring properties and electrical 
characteristics. This concern always 
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heat-treats after machining and form- 
ing operations have been completed. 

Parts are heated to 580 F. in a Leeds 
& Northrup Homo furnace for periods 
ranging from 15 to 90 min. depending 
on the spring temper desired. Since 
very little trouble has been experienced 
with distortion, no precautions are 
taken to prevent warping and no 
straightening operations are performed 
after heat-treatment. 

Punches and dies of high-carbon, 
high-chromium steel are used with 
clearances the same as for blanking 
strip steel. These stand up remarkably 
well providing the strip or sheet beryl- 
lium is cadmium plated previously. 
The cadmium plate provides the proper 
lubrication for punch and die; this con- 
cern finds it absolutely necessary in 
order to obtain satisfactory die life. 


Contacts Simplified 


Use of beryllium copper has simpli- 
fied the construction of some parts 
made by this company. For example 
the plugboard contacts, formerly made 
of brass and music wire, are now 


formed of beryllium copper heat- 
treated. 
These parts are blanked from 


0.020x1% in. and 0.020x7% in. strip on 
two four-slide presses. The accom- 
panying illustrations of the metal strips 
show how two such parts are progres- 
sively punched, blanked and formed. 
The views of the finished contact parts 
illustrate clearly how they were con- 
structed before and after the introduc- 
tion of beryllium copper in this plant. 

Chance Vought uses beryllium cop- 
per for airplane cowl flap hinges. There 
may be 100 or more of these hinges 
on a plane; they must be tight to avoid 
chatter and strong to resist wind pres- 
sure since the flaps may be opened 
during high-speed flight. Strength and 
corrosion resistance are of prime im- 
portance; no other material seemed 
equal to meet engineering specifications. 
The two hinge parts and the hinge pin 
are beryllium copper. The hinges are 
forged while the pin is cold-rolled. One 
end of the pin is cold headed and the 
other is spun at assembly, as this oper- 
ation proved superior to riveting in 
avoiding cracked edges. 

Since the forgings are annealed be- 
fore machining, they are somewhat 
softer than the cold-worked pin which 
is a desirable differential. The three 
members are heat-treated together 
after assembly. They are then cad- 
mium plated to insure against electro- 
lytic action with the aluminum flaps. 

An interesting shop application in 
this plant is on an electric spot welder. 
This 5-in. machine is used continu- 
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ously with a current up to 36,000 
amps. and tip pressures as high as 
500 lb. It was necessary to apply 
a special goosenecked tip to get into 
an inaccessible place; ordinary copper 
was too pliable for the offset piece 
under temperature reached during oper- 
ation. Beryllium copper was suggested 
and proved to be the solution to the 
problem; its resistance although higher 
than the pure copper proved no objec- 
tion, as the member had ample cross- 
section. The higher elastic limit of 
beryllium copper meant added stiffness 
that held the points in line. Elkaloy 
tips are used as on the standard ma- 
chine set-up. 

Wire cloth and screens are success- 
fully woven from beryllium copper. 
The C. O. Jeliffe Mfg. Company, which 
has employed the material for this pur- 
pose, finds that no special precautions 
need be observed to weave the wire. 
Beryllium copper screens have been 
found useful in filtering abrasive ma- 
terials especially in the rubber indus- 
try. Its heat-treatment and work hard- 
ening charactersitics greatly extend its 
life. 

An application for Fourdrinier wires 
on paper machines is now in the de- 
velopment state. Another place which 
shows promise is in distributor contact 
springs on automobiles. 

Beryllium copper in cast form has 
been found useful for plastic molding 
dies. Where steel dies are used for 
ornamental relief work a tedious ma- 
chining job must be undertaken. The 
expensive die-sinking operation may be 


avoided by making the mold of beryl- 
lium copper cast to the desired shape. 
The contours thus obtained are good 
reproductions of the basis design and 
need little touching up before use. The 
Gorham Company has done consider- 
able work with the material on work 
of this character. 

For thermoplastics, the higher heat 
conductivity of beryllium copper 
(about twice that of steel) is useful 
in shortening the operating cycle. 
Steam or water circulating lines may 
be cast integral with the mold, afford- 
ing another source of saving. By us- 
ing this material a better arrangement 
of impressions is often possible in multi- 
ple cavity molds. For certain plastic 
parts the cycle has been shortened to 
one-sixth of its original time through 
the use of beryllium copper. 

Some difficulty is encountered in 
welding beryllium copper because of its 
film-forming oxide. However, with 
care good welds may be formed using 
beryllium copper or silicon copper filler 
rods with a carbon arc. When possible 
the weld should be backed with steel 
so the metal will be chilled rapidly. No 
flux should be used, but current must 
be adjusted for rapid melting to insure 
success. The alloy can be spot or butt 
welded without difficulty. 

Beryllium copper is still in its intro- 
ductory phase. Many shops are not 
familiar with its characteristics and 
capabilities, but as these become better 
known, the metal will take its place 
with those alloys which deliver extra 
performance for exacting service. 





The “Last Supper” in reverse—sharp 
relief is obtained by using a cast bery!l- 


lium copper die for molding plastics 
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ITH the correct combinations 
of tooling, speeds, feeds and 
cutting compounds, satisfactory results 
may be obtained in machining such 
materials as Monel, nickel and Inconel. 
Monel contains approximately two- 
thirds nickel and one-third copper. In- 
conel is approximately 78 per cent 
nickel, 14 per cent chromium, 6 per 
cent iron, 2 per cent other elements. 
Tungsten high-speed steels of the 
18-4-1 type, with 0.70—0.75 per cent 
carbon content, are the most satisfac- 
tory for general machining. Tools 
should be heat-treated to a Rockwell 
C hardness of 58 to 60 for machining 
operations where cutting is intermit- 
tent and the tool is subjected to im- 
pact, and for heavy roughing. For light 
smooth lathe turning, and for auto- 
matic machining, tools with Rockwell 
C hardnesses of 61 to 63 are preferred. 
For light cuts and high-speed machin- 
ing, the super high-speed steels, con- 
taining cobalt and molybdenum, give 
best results. 
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Four surfaces are 
planed at one time 
on two nickel in- 
gots weighing nearly 








employed for metals which are not so tough 


Because of the high heat generated 
in machining high-nickel alloys, carbon 
tool steels are not satisfactory. Im- 
proved cutting materials, such as Stel- 
lite, tungsten, carbide and tantalum 
carbide, when used under proper condi- 
tions, will prove superior to the high- 
speed steels or super high-speed steels 
which have been suggested. However, 
full advantage cannot be taken of the 
higher rates of speed possible with 
these improved cutting materials unless 
the nature of the work and the condi- 
tion of the machine permit. 

Tools for cutting Monel and nickel 
differ from those properly ground for 
cutting mild steel only in that a 
slightly larger true rake angle, back 
from the cutting edge, is required. 
This holds true for all types of cutting 
tools, as shown by the sketches on 
pages 846 and 847. 

In machining the harder alloys, In- 
conel and “K” Monel, the clearance 
angle should be kept at a minimum. 
On heavy, rough machining it is highly 
















Hish-Nickel Alloys 


High strength and high ductility, which charac- 
terizes high-nickel materials, call for machin- 


ing procedures differing in detail from those 


advantageous to grind a small land ap- 
proximately 1/82 in. wide at the cut- 
ting edge, as shown in Figs. 15 and 16. 

Though rough turning, rough plan- 
ing and shaping may be done dry, it 
is essential to use a cutting oil for all 
other cutting operations. The correct 
use of a good cutting oil not only in- 
creases the machining time in the 
neighborhood of 25 to 50 per cent over 
a satisfactory speed for dry cutting, 
but it also results in a smoother fin- 
ish, which is important on machined 
parts which are to withstand corrosive 
conditions. 

Sulfurized oils give best results. 
This type of oil may slightly discolor 
the work but the tarnish is readily re- 
moved by soaking the work for 20 to 
30 min. in a cold ten per cent solution 
of sodium cyanide. 

All lubricants should be thoroughly 
removed from the machined pieces if 
they are to be subjected to high tem- 
peratures either during subsequent fab- 
rication or in service. 
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Table I---Recommended Speeds and Feeds For 
Autematie Screw Machining of Grade “R”’ 
Monel Metal 


Feed in Speed in 











Width of 
OPERATION Cut in ‘ ft. per 
inches inches minute 
Box Tool: 
Roughing... 1/32 0.006 125 
1/16 0.005 125 
1/8 0.004 125 
Finishing... . jnccs Jee 0.010 125 
Cut-Of: 
Circular tool | ... ... 1/16 to 1/8 0.001 125 
Straight tool 
Stock under 1/8 in. dia........  ........ 0.0005 125 
Forming Tool: 
Circular...... .. 1/8 to 1/4 0.0006 125 
3/8 to 1/2 0.0005 125 
5/8 to 3/4 0.0004 125 
1 0.00025 125 
Balance Turning Tool: 
Turned dia. under 5/32 in..... {1/32 0.006 125 
\ 1/16 0.005 125 
over 5/32 in..... f 1/32 0.012 125 
| 1/16 0.010 125 
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{a) BROAD NOSE TOOL FOR FINISHING AND 
PARTING WORK ON DEEP SECTION ON PLANER. 
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DRILL ANGLES LATHE TOOL SET-UP 
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The practical lathe set-up for turn- 
ing and boring is the same as for mild 
steel. The only specific instruction is 
that the cutting edge of the tool be 
set above the center of the work. 
However, when turning “K” Monel or 
Inconel with tools ground with a land, 
the cutting edge of the tool must be 
set on center. “K” Monel is a variety 
of wrought Menel which responds to 
hardening by heat-treatment, having 
the corrosion resistance of regular 
Monel, with the added advantage of 
being non-magnetic. 

The cuts, feeds and speeds given for 
lathe turning in Table II are merely 
guides. They are based on wet cut- 
ting, and should be reduced 20 to 35 
per cent for dry cutting. These speeds 
must be reduced for boring operations 
also. 

In Table I are given recommended 
speeds and feeds for automatic screw 
machine turning on “R” Monel, a 
free machining grade produced es- 
pecially for such work. 

Standard twist drills, as furnished 
by drill manufacturers, have proper 
angles for general purpose work. Only 
high-speed or super high-speed steel 
drills should be used, and _ polished 
flutes are preferable. Sulfurized cut- 
ting oils give best results. The recom- 
mended speeds for regular Monel and 
nickel are between 40 to 60 ft. per 
min. with the same feeds commonly 
recommended for mild steel. “R” 
Monel may be drilled at a speed of 60 
to 75 ft. per min. It is necessary to 
lower the drilling speed to 30 to 45 ft. 
per min. for Inconel, and to 20 to 30 
ft. per min. with 75 per cent standard 
feed, for soft “K” Monel. 

Spiral-fluted, high-speed steel ream- 
ers with narrow lands and well polished 
flutes, are recommended. Reamers 
must be kept sharp at all times. Speeds 
for reaming are approximately 25—385 
ft. per min. for Monel and nickel, and 
about 10—15 ft. per min. for “K” 
Monel and Inconel. Reaming feeds are 
approximately twice the recommended 
drill feed for the same size hole. 

Thread chasing should be done with 
self-opening dies. The dies should have 
a 15-deg. hook, as shown in Fig. 13, 



















































Table II---Recommended Cuts, Feeds and Speeds For Lathe Turning 








Cut (inches).... 1/64 


1/32 


1/16 1/8 


1/4 3/8 





Feed (inches)...| 1/64 1/32 


1/64 1/32 1/16 


1/64 1/32 1/16 


1/64 1/32 1/16 1/8 


1/32 1/16 1/8 | 1/16 1/8 3/16 





Wrought Monel 


Nickel....... 170 140 


115 100 85 


95 80 55 85 


70 50 45 


55 45 35 35 30 25 





Wrought “K” 
Monel (un- 
hardened) 


Inconel 











60 50 





45 wi 


40 37 30 











Table Ill---Feeds and Speeds For Planing (Heavy Work) 








Roughing Tool 
Fig. 7 


Finishing Tool 


Parting Tool 
Fig. 8 





Depth of Cut (inches)........... 





1/4 





Feed (inches) 





5/64 


0.005 to 0.010 





Forged Monel Metal—Nickel 


25 25 25 25 


30 





Forged Unhardened “ K "’ Monel 
Inconel 





15 15 15 15 

















20 














instead of the usual 7 or 8 deg. used 
on dies for steel. The thread chasing 
operation may be facilitated by turn- 
ing the rod down to slightly smaller 
size than is standard practice for other 
materials, since the toughness of the 
high nicke! materials will cause them 
to flow into the grooves of the dies, 
resulting in full size threads. A speed 
of 20 to 25 ft. per min. is suggested for 
thread chasing Monel and nickel. A 
satisfactory speed for “K’” Monel and 
Inconel is approximately 10 to 15 ft. 
per min. For Grade “R”, free ma- 
chining Monel, speeds of 25 to 35 ft. 
may be employed. 

Lathe threading is done the same as 
with any other metal. In cutting 
Monel, the tool should have a back 
rake angle of 6 to 9 deg. and a side 
rake angle of 9 to 12 deg., as in Fig. 
14. V-threads may be machined in 
Monel and nickel at speeds of 25 ft. 
per min. with light cuts, and Acme 
or straight threads at approximately 10 
to 15 ft. per min. For “K” Monel 
and Inconel it is necessary to reduce 
these speeds to 15 ft. per min. for 
V-threads, and 5 to 10 ft. per min. 
for straight or Acme threads. 

In tapping, as in thread chasing, it 
is advantageous to make allowance for 
the toughness of the metal by using a 
tap drill of slightly larger diameter 
than the standard commercial tap drill 
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Cutting Speeds in Feet Per Minute 


size specified for a given thread. 

National standard, four-fluted high- 
speed steel, plug taps, with ground 
threads and 7-deg. spiral flutes, or four- 
fluted, spiral pointed plug taps, are 
recommended for machine tapping. 
The plug taps have a four or five 
thread chamfer. If more chamfer may 
be tolerated, it is advantageous to ex- 
tend the taper. The flutes should be 
ground to give approximately a 15-deg. 
lip, and the tap should also be “backed 
off.” On 1%4 in. and larger sizes the 
skip thread tap gives excellent results. 

Regular Monel and nickel may be 
tapped at a speed of 20 to 25 ft. per 
min. “K” Monel that has not been 
heat-treated and Inconel may be 
tapped at approximately 12 to 15 ft. 
per min. Grade “R” Monel may be 
tapped in automatic machines at a 
speed of 25 to 35 ft. per min. 

The set-up for planing or shaping is 
no different than for mild steel. Rough- 
ing is usually done dry, but for im- 
proved surface it is advisable to use a 
cutting oil for finishing cuts and for 
parting. 

Correct designs of planer and shaper 
tools are shown in Figs. 7, 8, 9, 10 and 
16. Table III lists some feeds, cuts 
and speeds used on production jobs 
and will serve as a guide in setting up 
for planing. 

Milling chips from these materials 


do not break up into fine shreds or 
powder but tend to curl. To facilitate 
the removal of this type of chip, the 
cutter should be ground with a 10 to 
15 deg. back rake from the cutting 
edge. Coarse tooth cutters are pre- 
ferred. Plain or barrel milling cutters 
should be of the heavy-duty, spiral 
fluted type. Alternating tooth or in- 
terlocking side millers are best for deep 
holes or for slitting. If only straight- 
tooth milling cutters are available, the 
sides of the teeth should be cut on a 
slight taper, widest at the cutting edge. 
For narrow slotting, high-speed steel 
slitting saws with alternate teeth cham- 
fered are most satisfactory. This type 
of circular saw, which is used for cut- 
ting copper, is ground concave on the 
side for clearance. 

The surface speed and feed of milling 
depend a great deal on the strength 
and rigidity of the milling machine. 
For general practice, in milling Monel 
Metal and nickel, an average cutting 
speed of 50 to 65 ft. per min., with a 
feed of 0.005 to 0.010 in. per tooth, 
depending on the depth of cut, is usu- 
ally satisfactory, assuming, of course, 
that the set-up is favorable. With 
Inconel and “K” Monel that has not 
been heat-treated, the surface speed of 
the cutter must be reduced to around 
40 ft. per min. with a feed of from 
0.003 to 0.006 in. per tooth. 
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will be 


worthwhile only if tool 


Standardization 


design and heat-treatment 


conform to good practice 


AN THE AVERAGE metal- 
working plant buy tool steels 
on specification? Is it economic for 
such a plant to judge its purchase 
requirements on its own metallurgical 
analyses or production tests, or should 
it depend upon the technical staff of 
the steel manufacturer? Does it pay 
in the long run for the purchasing 
department of the general product 
manufacturing plant to “save money” 
on tool steels? These are some of the 
questions that have arisen with the 
era of special tool steels. 
A few years ago the average metal- 
working plant got along nicely on two 
or three varieties of tool steels. This 
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Tool Steels? 


GEORGE S. BRADY 


is scarcely possible today, but the 
same class of shop might now get 
along well on half a dozen kinds if 
the steels were chosen wisely. That 
does not mean, however, that the half 
dozen picked by a factory doing largely 
press work would be the same steels 
as those selected by one doing planing 
and turning. 

One prominent machine tool builder 
has reduced his requirements for cut- 
ting tools to two kinds of tool steels 
and one high-speed steel. This is 
unusual, but the work in the shops 
falls into well-defined categories, and 
by giving some jobs “the benefit of 
the doubt” and supplying a_ better 
grade of tool steel than necessary, this 
firm finds that it is better to cut down 
to a minimum the varieties stocked. 
In this plant the purchasing agent, 


the chief engineer, and the shop co- 
operate on the selection of steels. 

Another factory, doing a similar line 
of work, is using more than ten 
varieties of tool steels and has been 
changing frequently at considerable 
expense for tests and experiments. A 
study of the tool steels used by a large 
general manufacturer showed that sev- 
eral hundred brands had been tried 
out over a period of years, and there 
time five steels under 
endurance tests in tools. This com- 
pany employs regularly twelve va- 
rieties of carbon steels, two of high- 
speed, one high-chromium and one 
vanadium. 

Take another example of a metal- 
working factory of fair size making 
products such as business machines, 
mechanical toys, washing machines or 


were at the 
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light machinery. Such a plant will 
employ tool steels in a variety of dies 
for blanking, forming, coining and 
drawing sheet-metal parts, steels for 
tools and fixtures for milling and drill- 
ing cast parts, and for tools for light 
turning in turret lathes. It also needs 
steels for tools for making its manu- 
facturing tools. A well-constructed 
blanking die built of chromium steel 
will blank upwards of 300,000 pieces 
before grinding, which often represents 
the required output of a plant of this 
kind for a period of a year or even 
more. And the die will last for an 
indefinite number of grindings. Is it 
any wonder that salesmen for the steel 
mills have.doubts as to the value of 
the tests made in such a plant? 

In the ‘case of forming dies where 
500,000 pieces may be made before the 
die shows any signs of wear, the diffi- 
culty of getting a comparative test in 
a reasonable length of time is increased. 
In the majority of factories, where 
there is no testing equipment the steel 
is placed in the shops, made into a 
tool, and the foreman of a department 
is expected to keep a record of the pro- 
duction and wear. Needless to say, 
these tests are of doubtful value, and 
in many cases the answers of the fore- 
men are largely influenced by what 
they think they are expected to report. 


Ill-Advised Economy 


The railroads buy large quantities 
of steels on specification for the tools 
made for use over their lines, and 
price, therefore, can be an important 
factor with them. Likewise, a produc- 
tion factory is certainly justified in 
making tests of the tool steels to be 
employed as parts for their products. 
But the cost of a block of steel for the 
ordinary tool encountered in a manu- 
facturing plant is of small moment 
when balanced against its production. 
The purchasing agent may be inclined 
to consider the total poundage used 
during the year. On the other hand, 
the designing engineer is more likely 
to think of the individual case where 
the saving of perhaps ten cents a 
pound will mean a difference of only 
40 or 50 cents on a tool, on which the 
labor cost may be several hundred 
dollars. An extra cost of 50 cents on a 
$2,000 tool is of little consequence to 
an engineer who can visualize that the 
savings of even an hour or two of a 
toolmaker’s time, or the ability of the 
tool to produce a few thousand more 
parts, will offset any possible economy 
in material costs. Even in forging 
dies, where weights run up to 300 Ib. 
or more, the savings in cost of steel 
is usually secondary to the greater 
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cost of labor. For tool steels to be 
used in production tools, therefore, the 
word of the designing engineer should 
rule, and cheaper steels should not be 
substituted by the purchasing depart- 
ment unless good reasons can be given. 
If the designers and the shop staff 
are to take over the responsibility of 
specifying the tool steels, they must 
follow this responsibility through in all 
stages. In one large manufacturing 
plant, which is quite typical of many 
others, the tool designers, although 
they give on the drawings detailed in- 
structions for machining the parts of 
the tool, do not specify the heat-treat- 
ment, but “leave it up to” the heat- 
treating department. The latter, of 
course, is provided with all of the liter- 
ature and instructions issued by the 
steel maker for treating the steel, but 
the men who harden the tool parts 
have little or no knowledge of how 
the parts are to be employed, which 
sections are exposed to hard wear, and 
which will be subject to shocks. They 
are, therefore, not in a position to use 
their specialized knowledge. Under 
such working conditions, it is of little 
value for a plant to spend time and 
money on routine tests, and it is not 
economic for such a plant to use other 
than general average steels. If it is 
worth while for a plant to make de- 
tailed drawings of tools, it is also worth 
while for the designer to call attention 
on the drawing to the heat-treatment 
necessary to bring out the proper char- 
acteristics of the steel at the working 
surfaces. ‘ 
Practically all makers of tool steels 
are ready to offer standard grades for 
various uses. But no manufacturing 
plant is really ready to make use of 
this service until it has first made an 
analytical study of the machining re- 
quirements of its manufacturing de- 
partments. Such a study places the 
purchasing department in a_ position 
to aid in the selection of brands and 
grades that will meet the requirements. 
After making such a study, the aver- 
age plant may find that it needs five 
or more grades of carbon steel, but by 








close study of the work these may 
finally be limited to a smaller number, 
even though it may mean employing 
more expensive steel sometimes in places 
where a cheaper steel would serve. 
Two grades of drill rod, one polished 
and one “lime finish” are also usually 
needed. If there is production turning, 
a tungsten high-speed steel or a cobalt 
super-high-speed steel will ordinarily 
be required, but where a variety of 
different metals are turned, with the 
lots small, plain high-carbon steels 
may be more economic, and the cobalt- 
chromium-tungsten alloys, sold under 
trade names, may replace tool steel 
for cast-iron turning. A low-tungsten 
“finishing steel” may also be needed. 
For wear-resisting tools, a high-chrom- 
jum or a manganese steel might be re- 
quired. These classes of steels will 
cover a wide range of tool needs. 

That the booster for trade-named 
steels has a reasonable argument in his 
favor cannot be denied. Purity and 
uniformity are of more importance in 
tool steels than in steels for most other 
uses, and purity in tool steels means 
not only freedom from dirt and slag 
and oxide inclusions, but also careful 
control of the minimums of phos- 
phorus, sulphur, and silicon. If a user 
finds that any certain brand gives him 
this purity at all times, he will natu- 
rally insist on that brand, but this does 
not interfere with the classification of 
types for use in his plant. 


Treatment Determines Results 


A plant that insists on steels made 
from charcoal irons, or steels made 
from small-charge electric furnaces, will 
often discover that its heat-treatment 
processes ruin any benefit derived from 
such steels, and proper cooperation with 
the heat-treating department will be 
necessary before such fine discrimina- 
tion in steel can be used to advantage. 
The management of plants insisting on 
a great number of varieties of carbon 
steels may also be surprised to find 
that the treatment of the steels in the 
shops voids the care taken in selection. 
For example, there is a theoretical dif- 
ference in hardness possibilities of ten 
per cent between steel of 0.50 and 0.55 
carbon, but a far greater difference in 
both hardness and toughness can be 
obtained by slight modification in heat- 
treatment after the tool is made. Of 
what value is the selection of a large 
number of steels to take advantage of 
slight differences in carbon content if 
the real troubles are in warpage, 
shrinkage, or unsatisfactory wear from 
poor hardening, cracks traceable to 
faulty grinding or breakage from bad 
design of the tool? 
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Characteristics of Tool Steels 
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of ihe shop for its particular needs should be charted and all 
added, 
Another 


This classification of tool steels is for general information, not 
subsequent experience entered. Trade names can be 
together with a shop symbol for convenient reference. 


column may be added for designating the heat-treatmenis. 


for the selection of a specific steel for a specific use. It will serve 
as a guide for making up a chart to fit the particular needs of a 
plant. In making up such a chart for shop use, the best experience 
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Trouble may be avoided 
in machining stainless 
steels by tooling that 
takes into account their 


work-hardening properties 


OST machinists, when they start 

work on an unfamiliar material, 
adopt a policy of “taking it easy.” They 
will start with a light cut and a small 
feed, always with the idea that after 
they have familiarized themselves with 
the characteristics of the metal they can 
step these up to somewhere near the 
limit of the tool’s capacity. 

With some materials this system 
works all right, but with stainless 
steel, it has caused more than one 
headache. The reason lies in the work- 
hardening properties of this material. 
An idling tool or a fine feed works the 
surface of stainless steel in such a 
way that it grows harder and harder 
until it becomes impossible to carry 
the cut farther. 

For instance, there is the old prac- 
tice of breaking the chips when hand- 
feeding a drill. This has been done 
by machinists for so long that it is 
almost a habit, especially if the hole 
is rather long relative to its diameter. 
But with stainless, the best way to 
drill a hole is to dig the drill in and 
keep on pushing, making sure that 








Kinks in Cutting 


Siainless Steel 


Special drill 
grinding as 
shown in the 
lower. view, 
aids in mach- 
ining stainless 







each lip is taking its full cut all the 
time; if the point is lifted and dropped 
again it is very difficult to avoid work- 
hardening the bottom of the hole, 
causing the drill point to dull rapidly. 
The more the drill dulls, the greater 
the work-hardening action becomes, 
and it is only a few minutes before 
further progress is impossible, or worse 
still, the tool breaks. 

This forthright method of machin- 
ing does not apply to the speed. While 
a healthy feed and a generous depth of 
cut is advisable, the speed should be 
reduced to approximately half that 
used for mild steel. 

Among the users of stainless for 
various parts is the shop of the Ameri- 
can District Telegraph Company in 
New York City. This shop has done 
lots of work with stainless, and while 
its managers admit they still have 
a lot to learn, they are able to profit 
by some of their past mistakes. One 
of the parts that gave trouble at one 
time is a small collar made on the 
screw machine with two holes drilled 
in it as a second operation. The screw 
machine work did not cause any great 
difficulty. The only change from the 
standard practice here was to increase 
the cutting angles of the tool, both 
top rake and clearance angles, to give 
keen edges which prove more satisfac- 
tory with stainless steel. 

In drilling, it was found that an 
increase in the lip clearance proved 
exceedingly helpful. The ordinary 
12-deg. lip clearance used for ordinary 
materials was jumped to about 16 deg. 
for this work. As a rule, high-speed 
tools have proved satisfactory, al- 




































though on one particular job, for 
which the material was unusually 
tough, a carbon drill gave better re- 
sults for a limited number of parts. 
The reason for this is the same as that 
for using a carbon steel finishing tool 
for a fine finish, namely that carbon 
steel seems to be capable of taking a 
keener edge than high-speed steel, and 
of course, in work of this kind a keen 
edge means less working of the metal 
and less work-hardening. 

Another method of drill sharpening 
is now being used to facilitate opera- 
tions on stainless. Somewhat after the 
fashion of the old Vauclain twist drill, 
the purpose is to remove the flat tip, 
a cause of friction in all drilling and 
especially objectional in a work-harden- 
ing material. 

Vauclain used a drill of special cross 
section, but about the same effect may 
be obtained by grinding both heals 
off flat at an angle of about 45 deg. 
The drill is first sharpened in the usual 
way, and then the heals are removed 
on a surface grinder. The tip is re- 
duced to a point and the lips are nar- 
rowed to approximately a third of their 
original width. Drills already ground 
in this manner are obtainable from 
the Union Twist Drill Company. 

Another job is a small ratchet with 
sixteen teeth and about 1% in. in 
diameter. This ratchet is made by 
punching blanks from sheet metal and 
has seven punched holes. 

It has been said that, because of the 
work-hardening characteristics of stain- 
less, it is advisable to keep die clear- 
ance as small as possible in order to 
reduce the size of the burr. In fact, 
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For necking operations, 
a roughing tool, ground 
slightly off square, 
chatter 
the finishing cut 


avoids 


this shop started on that theory, but 
soon found that the dies would not 
last with reduced clearance. Accord- 
ingly the clearance was put back to 
standard used for ordinary soft steel 
and then increased to about double 
that amount. In other words, if the die 
called for a clearance of 0.005 in., it 
was stepped up to 0.010 in. with bene- 
ficial results. In the particular ratchet 
under discussion a flattening die, used 
after the blanking operation, is all 
that is needed to produce a blank that 
meets all requirements. 

The teeth are milled with a standard 
cutter with the work ganged on a 
horizontal arbor, twelve parts at a 
time. One pass is taken per tooth, and 
a 2 in. per min. speed is used. 

This particular machine has been 
rigged up with Claxon horn to notify 
the operator when the machine has 
made its last automatic index and re- 
quires reloading. 

Another part that requires some 
ingenuity in stamping is made from 
stainless steel tubing. The part is a 
little short of 4 in. long, has a collar 
welded to it at one end and contains 
a series of irregularly spaced 1%-in. 
holes around its periphery. The holes 
are put in five at a time by means of 
an indexing punch and die set. The die 
consists of a hollow horn or arbor 
into which the slugs fall and are blown 
out at the end of each stroke. Five 
holes are punched at a time with a 
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A punched tube and a 
rachet form examples 
of stainless steel prob- 
lems which have been 


successfully solved 


piece placed over this arbor and in- 
dexed between each stroke of the 
press. It was necessary to make about 
ten dies before a real satisfactory 
result was obtained. The secret lay 
in proper clearance and proper mate- 
rials for the punches and dies. Water 
quenched W-11 Carpenter steel is now 
used for the punches, and high-chrome 
Ackerlind steel for the die. The clear- 
ance, as noted before, is about double 
that usually used for ordinary carbon 
steel. With this combination it is now 
possible to put 50 holes in 5,000 cylin- 
ders before sharpening. These holes 
must be absolutely sharp and to size 
before they will pass inspection. 

It is necessary to grind the body of 
the cylinder after the holes are 
punched. Some of the holes are so 
close together that trouble was ex- 
perienced at first with the wheel drag- 
ging and causing an irregular sur- 
face which was not permissible. A 
number of different kinds of wheels 
were tried without getting a really 
good job. Finally, almost by accident 
the wheel was tried which was intended 
for use on tungsten carbide. This was 
Carborundum 60 P WEG and seemed 
to answer the question. With the old 
wheel, the thin wall of the cylinder 
would heat up and the stone would 
drag, causing a great deal of trouble. 
The change in wheel, however, gave a 
clean cut and a smooth finish entirely 
eliminating this difficulty. 


Another kink which this shop dis- 
covered seemed simple, but it saved 
plenty of time and possibly can be 
used in a lot of other places. This 
cylinder slides end-wise over another 
part and for this reason it is neces- 
sary to put a small fillet inside the 
end which carries the welded collar. 
Because of the characteristics of stain- 
less steel, it could not be filed, and 
because of the small lug on the col- 
lar, it was impossible to perform the 
work by any of the ordinary machining 
methods. Formerly the operation was 
done with a scraper—a hand-job which 
was tedious and _ time-consuming. 
Every time the foreman walked past 
this operation he knew that something 
should be done about it and finally 
found the answer. This consisted in 
using a 14 in. wide emery belt against 
which the parts are held. In a few 
seconds the operator can put on the 
desired inside radius. This simple 
change makes it possible for him to 
finish 100 parts in the time formerly 
required for one. 

On some stainless steel jobs, chatter 
may cause annoyance and mar the 
finish. This shop bogey was present 
on a job of necking down some stain- 
less forgings which had to be held 
to close limits. With a square necking 
tool, it was almost impossible to hold 
size because of severe chatter. 

The answer was found in using a 
roughing tool that was a few degrees 
off square. When the finishing tool 
was fed in, instead of meeting the full 
width of the neck, it first cut at one 
end and took out the wedge-shaped 
ring of metal. This simple remedy en- 
tirely eliminated the chatter. 
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selection of a properly shaped 
tool and suitable speed in machine 
shop practice is the selection of the 
right welding electrode for a specific 
job. As the metal-working industry 
is rapidly adopting welding as a 
method of fabricating such machine 
parts as frames and bases selection of 
electrodes is the concern of every 
fabricator. The worth of a_ welded 
structure is appraised in terms of its 
durability, which is dependent upon 
the welding and the materials used. 
The same care exercised in selecting 
the steels should be used in selecting 
the welding electrodes. 

Welding, prior to 1924, was used 
mostly for repairing broken castings, 
broken frames, girders, etc. There 
were few electrodes to choose from at 
that time. Today we find available 
many brands and types of electrodes 
from which to choose. Some shops 
prefer the use of one type of electrode 
only, whereas other shops will use 
various types depending upon the na- 
ture of the work to be welded. Our 
purpose is to indicate the most eco- 
nomical type of electrode for a given 
job. 

The available electrodes are gen- 
erally classified as: 


poe analogous to the 
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The welder must know how to choose 


the rod to fit the job; of the count- 


less brands of electrodes offered 


there are only nine major types 


How to Select 


Are Weld 
Electrodes 


(a) Bare wire 

(b) Dust coated 

(ce) Standard coating 

(d) Heavily coated 

(e) Automatic wire 

(f) Alloy steels (above 0.18 C) 
(g) Special wires 

(h) Stainless steels. 


An appropriate description of the 
various types of electrodes accepted 
for a statistical report is as follows: 


(a) Bare electrode—A selected 
wire for electric arc welding, in the 


JULES MULLER 
Consulting Engineer, 
Chicago Steel & Wire Company 


condition, as to finish, in which the 
wire leaves the drawing blocks, 
whether bright or sul-finish; in coils 
or straight, and cut to desired 
lengths. It may be furnished an- 
nealed. 

(b) Dust coated or washed—A 
coated wire with a flux in the form 
of loese dust, regardless of means 
of application of the coating. 
Washed coatings and coatings other- 
wise applied are to be included in 
this classification, the processing 
under this classification being such 
as to reduce or eliminate the dust- 
ing of the flux coating. 

(c) Dipped electrode—An elec- 
trode that is processed by dipping 
one or more times so as to secure 
a coating of such thickness that it 
is necessary to provide a means of 
securing electrical contact. Heavily 
coated or “shielded-arc” electrodes 
as defined under classification (d) 
and stainless or non-ferrous alloy 
electrodes as defined under classi- 
fication (h) are excepted from this 
classification. 

(d) Heavily coated electrodes— 
Electrodes with a coating which, 
during welding, produces an en- 
velope over the molten metal suf- 
ficiently great to exclude practically 
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all oxides and nitrides. This coating 
may be applied by extrusion, wrap- 
ping or dipping. 

(e) Automatic wire—A selected 
wire for electric welding as de- 
scribed under (a) or (b) but fur- 
nished in coils only. 

(f) Alloy steels—An electrode of 
an iron alloy containing over 0.18 
per cent carbon, and ferrous alloy 
electrodes which deposit a_ weld 
metal containing more than 1.25 per 
cent of any elements other than 
iron and carbon. 

(g) Special wires — Electrodes 
which deposit a weld metal contain- 
ing not more than 1.25 per cent each 
of any element or elements other 
than iron or carbon shall not be 
classified as ferrous alloys, but as 
special wires. 

(h) Stainless steels — Stainless 
steel under this code shall be con- 
sidered as any steel containing more 
than 3 per cent chromium. 


The welding industry is one of the 
favored industries which are enjoying 
expansion during the period of busi- 
ness recovery. We find that approxi- 
mately 39,000,000 Ibs. of welding wire 
was used in 1933, 57,000,000 Ibs. in 
1934, and 79,000,000 Ibs. during 1935. 

The various percentages of each 
grade or type used are as follows: 


Grade 
or Type Percentage of each type 
1933 1934 1935 
OS 26.7 20.3 14.7 
eee 15.2 14.9 11.6 
eee 14.2 7.8 6 2 
CC —_—_———  *- 47.7 58 1 
(e) . 5.2 $.3 3.9 
. ae 3.4 3.2 25 
(zg) 2.5 2.1 2.3 
0.1 0.7 0.7 


From the foregoing figures we con- 
clude that the heavy-coated electrode 
is becoming a favorite and is rapidly 
displacing types (a), (b) and (c). 

It is well at this point to remember 
that, before 1924, arc welding was 
known and practiced with bare, light 
dust coated or dipped [type (a), (b) 
and (c) respectively] electrodes. The 
weld produced with those electrodes 
was not corrosion resistant and did 
not possess much ductility. This was 
‘attributed to the lack of protection 
to the metal from the surrounding 
atmosphere when passing through the 
arc. It was necessary, therefore, when 
welding heavy pressure vessels, to use 
something different; some type of 
electrode which would produce a weld 
possessing the desired physical and, 
if possible, the corrosion resisting 
properties. 
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As necessity is the mother of inven- 
tion, far-seeing manufacturers de- 
veloped an electrode which today is 
called a “heavy coated” electrode. The 
suitable atmosphere required to pre- 
vent atmospheric contamination of 
the metal while passing through the 
are is provided by a heavy coating 
which gassifies at the temperature of 
the are and shields the metal. This 
protective shield excludes oxides and 
nitrides from the deposit. The pres- 
ence of oxides in a weld does not 
necessarily lower the strength nor 
ductility of the material, but it does 
cause the material to corrode quickly. 

The absence of nitrides in a weld 
tends to increase the ductility of the 
material. Nitrides, if present in the 
form of nitride needles, are detrimen- 
tal in welds to be subjected to shock. 
The nitride needles form cleavage 
planes which cause a brittleness which 
can be overcome to a certain degree 
through suitable heat-treatment. 

The rigid requirements of our weld- 
ing codes have been partially respon- 
sible for the increased use of heavy- 


Ultimate strength Ib. per sq. in......... 
Elongation in 2 in, per cent.......... 


Fatigue endurance limit, lb. per sq. in. 


Charpy impact, ft.-lIb................. 


We cannot explain 
heavy-coated 


coated electrodes. 
the increased use of 
electrodes without comparing the 
physical properties of the weld metal 
deposited with types (a), (b) and 
(c) on the one hand, and with the 
heavy-coated electrodes on the other. 
The ranges of physical properties of 
physical properties which are insisted 
upon in the required tests for various 
welding applications are not always 
representative of the physical proper- 
ties of the weld deposit in an actual 
structure. 

The range of physical properties 
given below can be narrowed by fol- 
lowing rigid welding procedures. The 
physical properties which are insisted 
upon in the required tests for vari- 
ous welding applications are not 
always representative of the physical 
properties of the weld deposit in an 
actual structure. 

A weld deposit when made with a 
heavy-coated electrode or with a bare 
rod is essentially a cast material and 
as such it is made up of large grains. 
A large grain structure is inherently 


Heavy - coated 


Types (a) (b) (ce) 


45,000—55,000 65,000—75,000 
8 to 12 18 to 35 

16,000—18,000 26,000—32,000 
12 to 20 35 to 55 





Growing popularity of the heavy-coated electrode is 
attributable to improved corrosion resistance and 
better physical properties in the weld 

















































































































weak. The theory of heat-treating as 
explained through the iron-carbon 
diagram is made use of to produce 
welds of a fine structure. We are 
familiar with the effect of heat-treat- 
ment on the common steels. 

When welding in multiple layers, we 
produce the same effect, only on a 
smaller scale. The heating period is 
of short duration and, therefore, the 
thickness of materials which can be 
brought to a temperature above the 
critical point is limited. The first 
layer of a weld should be of such 
thickness that, after having cooled to 
room, or near room, temperature, 
when the second layer is deposited 
over the first, the heat gradient set 
up is such that the first weld is 
brought up to a temperature above the 
critical temperature of a steel having 
an analysis similar to that of the weld 
deposit. The first layer will then 
have received a treatment which can 
be termed a normalizing treatment. 


Few Layers Poor Economy 


The production organization of a 
welding plant, in an endeavor to re- 
duce the cost of welding, may attempt 
to produce multiple-layer welds of 
few but thick layers. A micro-photo- 
graph of welds made under such tech- 
nique will show that, when a second 
layer is deposited over a thick first 
layer, only a portion of the first layer 
will receive this normalizing heat- 
treatment which refines the grain 
structure. It is, therefore, necessary 
to establish a maximum thickness of 
layer which can be deposited for each 
size electrode used, ard also the 
amount of current which can be used 
on the various electrodes. 

As a general rule, it is best to limit 
the layer to a thickness equal to the 
diameter of the electrode used, but 
at no time should the thicknéss of 
the layer exceed ;', in. It is true 
that many plants will prefer to use 
electrodes § and ;% in. in diameter. 
Nevertheless, the thickness of the 
layer should: not exceed ;; in. even 
though electrodes are of a heavier 
diameter. 

In the early days, welding with 
heavy-coated electrodes was done in 
a down-hand position. That is, the 
work was positioned so that the 
welder held .his electrode vertically 
with the are in its lower extremity. 
Later developments brought about by 
the necessity of welding in the field 
on erection projects necessitated the 
development of heavy-coated  elec- 
trodes which could be used in all posi- 
tions. Later, the desire to use elec- 
trodes which did not have as deep a 
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penetration as the early electrodes 
prompted further development, and 
the results of this work are the present- 
day negative all-position electrodes. 

The early electrodes were used on 
the positive side of the generator. 
That is, the electrode was positive and 
the work was negative, which was the 
reverse of the electrical connections 
used when welding with low carbon 
bare wire. There are dangers, of 
course, that the negative polarity 
heavy-coated electrode may be mis- 
used inasmuch as individuals will not 
recognize when they have proper 
fusion between the weld and the par- 
ent metal. In such case, defective 
welds may be produced which will not 
always be detected unless x-ray ex- 
amination of the joint is made. 

In selecting the electrode for any 
welding application, we must consider 
(1) the service to which the part to 
be welded will be subjected, (2) the 
analysis of the metal to be welded and 
(3) subsequent finish operation after 
welding. 

From the above table of the physi- 
cal properties of the weld deposits, it 
is evident that there is a wide differ- 
ence between the properties of the 
types (a), (b), (c) and those of 
type (d). The impact values of the 
welds produced with type (d) elec- 
trodes establish this type of electrode 
for use where dynamic loading is con- 
cerned. This type of electrode is 
available in three grades: 


1. For flat (down-hand) welding 
2. For general purpose welding 
(reversed polarity) 

3. For general purpose 
(straight polarity) 


welding 


Flat (down-hand) welding is fast, 
and the appearance of the weld is 
smooth. This type of welding is per- 
formed with high heat, and conse- 
quently the shrinkage of the weld is 
high. If the work is not suited to 
permit flat welding, the all-position 
reversed polarity electrode should be 
selected. This electrode will not pro- 
duce as smooth a weld as the flat 
electrode, but the physical properties 
will be equally as good. 

If the work is of such a nature as to 
call for minimum penetration, which 
implies minimum dilution of the weld 
deposit with the parent metal, the all- 
position negative electrode should be 
selected. This electrode can be used 
in vertical as well as overhead weld- 
ing. The resulting welds exhibit good 
physical properties. 

The selection of heavy-coated elec- 
trodes, type (d), is complicated by 








the numerous brands available. How- 
ever, it is well to remember that they 
will fall within the three grades de- 
scribed above. This type of elec- 
trode can be used to weld various 
carbon steels. As the carbon in the 
base metal is increased, it is more 
satisfactory to use an electrode pro- 
ducing a minimum penetration. More- 
over, high carbon steels should be 
welded hot. 

When welding finished heat-treated 
carburized parts, it should be remem- 
bered that many difficulties, such as 
cracking of weld, can be overcome, 
and the welding operation made easy, 
if the carburized layer is ground off 
before welding in order to prevent an 
increase in the carbon content of the 
weld deposit. 


Slag Must Be Removed 


Inasmuch as the bulk of the elec- 
trodes now being supplied are of the 
heavy-coated (d) type, we should 
understand some of their limitations. 
As previously stated, the quality of 
the metal obtained in the deposit is 
produced by the liquification and 
gasification of the coating. The coat- 
ing, upon passing through the arc, 
settles on the weld and solidifies in 
the form of a slag. This slag, if not 
completely removed from a weld prior 
to galvanizing (if such is a subse- 
quent operation), will prevent a satis- 
factory job of galvanizing. 

With the advent of the small types 
of a.c. transformer sets, it has become 
necessary to use heavy-coated elec- 
trodes of special characteristics. Not 
all heavy coated electrodes will per- 
form satisfactorily with those sets. 

The automotive industry relies upon 
welding to produce a dependable and 
yet an economical product. Dust 
coated or light processed electrodes, 
type (b), are used extensively. The 
welds are designed to be used in com- 
pression; when repeated loads are 
likely to be imposed on the weld, 
the heavy-coated electrode, type (d), 
is used. 

Dust-coated electrodes, as well as 
the automatic electrodes, type (e), 
are used in the fabrication of tanks 
for household oil storage and small 
water tanks. The weld produced 
with these types of wire will galvanize 
satisfactorily. 

Structures required to withstand 
known loads of a static nature only, 
with a few or small impacts, such as 
prevail in office bulidings or hotels, 
are welded with bare, dust-coated or 
light-coated electrodes _— producing 
welds of the physical properties given 
above. 
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welding machine 
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Welding 


box brackets 
in a 
single operation using a 
three-way multiple spot 






Machines and Control 


EAT and pressure, requisites of 
the village blacksmith’s art, are 
still the essential elements of modern 
resistance welding. Electrical energy 
has replaced the open forge, machine- 
applied pressure has supplanted the 
blacksmith’s hammer, to bring the fus- 
ing of metal to metal in line with indus- 
try’s demands for high speed and 
close control. 
Resistance welding consists of 
clamping the work (two or more sheets 
of metal) between copper electrodes 
and then passing an electric current 
through it. The heat generated at the 
contact between pieces of work re- 
duces the metal to a plastic state, and 
the clamping pressure induces fusion. 
In its simplest form, resistance weld- 
ing is spot welding. With new duties 
imposed upon it, however, the process 
has assumed new aspects and new 
names. Most of these are modifica- 
tions of the spot weld. Thus gun, 
stitch, multiple, hydromatic, bar, pro- 
jection and butt welders are merely 
special forms of the spot welder. Seam 
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Masked under a variety 
of new names, the simple 
spot weld takes on more 


complex assignments 





and flash welders are exceptions to the 
rule. 

A simple spot welding machine con- 
sists of a single-phase transformer, a 
pair of electrodes, and some means of 
actuating these electrodes. The trans- 
former supplies a high current at low 


potential, and the current is localized 
by the copper electrodes. 

Spot welding is used universally for 
fabricating sheet metal. Automatic 
machines are needed for high produc- 
tion work. Where long electrode 
strokes are required and when the © 
thickness of the work varies materially, 
air-operated machines are used. Most 
portable machines are also pneumatic- 
ally operated. Motor driven or press 
welders are capable of the highest pro- 
duction rates, but they are more ex- 
pensive and less flexible than manual 
or air-operated machines. Their wid- 
est field of application is in the high 
speed production of identical parts. 

Terms less common than spot weld 
ing are many times applied to varia- 
tions in the process when special pur- 
pose machines are used. One heard 
frequently in the automobile industry 
is gun welding. A gun welder is es- 
sentially a portable spot welder, except 
that the transformer is mounted sep- 
arately from the gun or welding head. 
Compressed air is a convenient actuat- 
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ing force for the electrodes. Such ma- 
chines make it possible to take the 
machine to the work, instead of the 
reverse procedure typical of stationary 
welders. The advantage of its use in 
assembling an automobile body is 
apparent. 


High-Speed Stitching 


The stitch welder is essentially a 
special form of portable gun welder 
which has been applied to the assem- 
bly of automobile bodies. The gun 
itself is equipped with a double-acting, 
air-operated piston to speed up the 
operation. An automatic control de- 
vice energizes the solenoid valve 
controlling the movement of the 
electrodes, closes the magnetic con- 
tactor, times the period that it is 
closed, opens it, de-énergizes the sole- 
noid and times the period between 
welds. When started, this cycle con- 
tinues until the pilot circuit of the 
machine is opened. Performance very 
much like an electric sewing machine 
accounts for the name applied. As 
many as 250 welds per minute are 
commonly made with equipment of 
this kind, and some users are plan- 
ning speeds of 400 operations per 
minute. 

Multiple-spot welders are divided 
into two classes—series and parallel. 
Series welds are used only on a few 
special applications. The machine is 
ordinarily equipped with two elec- 
trodes; these come in contact with the 
same side of the work. A _ copper 
bridge, pressed against the reverse 
side, completes the secondary circuit. 
Where it is desired to reduce metal 
finishing to a minimum, a machine 
similar to this except using a bridge 
made of insulating material has been 
applied successfully. In this instance 
the work itself becomes the bridge 
which completes the secondary circuit. 
These machines have been called in- 
direct welders and are used frequently 
in the assembly of automobile body 
doors. 

The parallel type multiple-spot 
welder finds a large field of applica- 
tion in the fabrication of materials 
which require a large number of welds 
on a long, relatively straight surface. 
It consists of two or more pairs of 
electrodes connected in parallel. Where 
many spots are required the elec- 
trodes may be paralleled in groups and 
powered from two or more transform- 
ers. If this arrangement is used, it is 
customary to operate only a part of 
the transformer at one time. Of course, 
the spots made by the electrodes con- 
nected to a single transformer will be 
made simultaneously. The pressure is 
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kept uniform throughout by the use 
of a spring adjustment. 

The hydromatic welder is much like 
the parallel type multiple-spot welder 
except that more complicated surfaces 
can be welded and only one or two 
welds are made at a time. The weld- 
ing heads or pairs of electrodes are 
mounted in predetermined positions on 
a welding “buck” or “jig” which holds 
in place the several parts to be welded. 
The pairs of electrodes are connected 
to a common bus bar and are usually 
operated by oil pressure supplied from 
a common system. A clever valve 
mechanism causes the heads to operate 
in rapid succession, making one or two 
welds at a time. Although complicated 
and proportionately expensive, a hy- 
dromatic welder makes possible high 
production rates with the minimum 
amount of power line disturbance. Its 
use is confined to the assembly of auto- 
mobile bodies, refrigerator cabinets and 
similar high production items. 

The increased size of automobile 
body stampings has encouraged the use 
of the bar welder. One electrode con- 
sists of an appropriately shaped bar 
which closely follows the contour of 







automobile 


the work. The weld is made when the 
operator applies pressure through an 
electrode brought into contact with the 
surface of the work opposite the bar. 
Users of this equipment find some diffi- 
culty in maintaining uniform secondary 
voltage throughout the length of the 
bar electrode. This condition is allevi- 
ated through the use of multiple trans- 
formers connected uniformly along the 
length of the bar. 

The projection welder is essentially a 
multiple spot welder. The localization 
of the weld is accomplished by means 
of small projections raised on the work 
itself or by protruding surfaces on cop- 
per dies constructed especially for the 
job. Copper alloys of extreme hard- 
ness, and conductivity only slightly less 
than that of bar copper, have helped 
to make these dies practical. It is 
possible to weld heavy-gage metal by 
this method, inasmuch as the die sur- 
faces are large and the current density 
low when compared to a typical spot 
welder electrode. The projection weld- 
ing machine is fast losing its popular- 
ity in favor of the less expensive and 
more flexible units described before. 

In butt welding the two pieces of 


A motor driven projection 
machine welds clips to 


dust shields 
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Flash welder 


Power circuits show briefly the essential fea- 
tures of the main types of resistance welding 


work to be welded are held in indi- 
vidual clamps through which pressure 
is applied. When the machine is ener- 
gized the surfaces of the metal in con- 
tact become plastic and pressure in- 
duces fusion. The time required to 
heat the large areas usually involved 
is long and production necessarily slow. 
Where extremely large sections must be 
welded the “flash” welding process is 
used. Butt welding is confined to the 
joining of two sections of roof or simi- 
lar applications. 

Tanks, tubes, barrels, etc., are usu- 
ally seam welded. The work travels 
constantly between two electrodes 
which are in the form of rolls. Al- 
though it is not always necessary, the 
current usually is interrupted several 
hundred times a minute during the 
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welding process to keep the heat from 
creeping ahead of the point at which 
the work is being welded. Exception- 
ally high-speed operation and need for 
close control make it advisable to use 
electronic control equipment similar to 
the Thyratron and Ignatron devices. 
Machines of this type are expensive, 
and their use is confined to types of 
work which require a continuous weld. 

Where extremely large sections are 
involved the time required to make the 
weld is long. In these instances, flash 
welding is used. 

All of the variations of spot weld- 
ing and butt welding are based on the 
same principle—the pieces of work are 
held together under pressure and then 
current is passed through them. The 
heat required to fuse the metal is gen- 


erated at the contact between the 
pieces of work. Flash welding differs 
from this in that the surfaces of the 
work are only lightly touching during 
the initial stages. After the potential 
has been applied the pieces are moved 
slowly together. As the surfaces make 
contact, an arc is drawn and the metal 
is burned away. This burning or 
“flashing,” as it is called, prepares the 
surfaces of the metal, and the heat 
generated by the arc leaves them 
molten for forging. After sufficient 
flashing has taken place, the pieces are 
suddenly forced together under high 
pressure. The power is disconnected 
after the upsetting operation is com- 
pleted. 

A flash weld is exceptionally strong. 
The oxides which may cause a hard 
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or brittle weld in the ordinary process 
are thrown off during the flashing pe- 
riod. Machines for trimming the flash 
or ridge remaining after the upsetting 
operation leave smooth surfaces which 
take a high polish. The main objec- 
tions to this type of welding is the 
initial cost of the equipment and its 
inflexibility. In spite of this it has be- 
come a popular method of joining 
halves of a casting and large sheets of 
metal. 

The use of jigs and special material- 
handling equipment has done much to 
speed up production and improve the 
quality of work of any of the types 
of machines described before. Some 
manufacturers of welding equipment 
build these features into their ma- 
chines, while others leave this matter 
up to the customer. 

Regardless of the machine, method 
by which the work is handled, or the 
type of the work, there is little differ- 
ence in the problem of controlling the 
process. 


Devices for Control 


Unfortunately the manufacturers of 
control for resistance welding ma- 
chines did not keep pace with the first 
rapid developments in machine design. 
During the past two or three years the 
demands of the users of welding appa- 
ratus for higher production, closer con- 
trol, and equipment for new applica- 
tions have been responsible for the 
marketing of an unprecedented number 
of new control devices. Each has its 
purpose, and each contributes its share 
to the recognized success of the art. 

Since heat is directly proportional 
to the product of current squared, time 
and resistance, each of these factors 
must be controlled within practical 
limits if good welds are to be obtained. 

The welding current is directly pro- 
portional to the open secondary volt- 
age of the transformer and inversely 
proportional to the impedance of the 
secondary circuit (I = E/Z). Voltage 
is controlled by taps brought out on 
the primary side of the transformer, 
while impedance has a relatively fixed 
value, depending upon the characteris- 
tics of the circuit itself. Actually this 
impedance is equal to the square root 
of the sum of the squares of the induc- 
tive reactance and the resistance of 
the secondary circuit. Since this re- 
sistance is very small compared to the 
value of the reactance, the welding cur- 
rent is almost directly proportional to 
the open secondary voltage and can 
be regulated by the tap switch on the 
transformer. Additional thicknesses of 
metal add very little impedance to the 
circuit and, therefore, reduce the cur- 
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rent drawn ony slightly. It is for 
this reason, that within limits, three 
or more thicknesses of metal can be 
welded with the machine adjusted for 
only two. The so-called “straight- 
time” timing which has become so pop- 
ular within the last few years is based 
on these conditions. 


Pressure Is Important 


The resistance of the weld is diffi- 
cult to control. Its importance lies 
less in the determination of the current 
factor and more in the effect of the re- 
sistance on the heat generated. Natu- 
rally the contact resistance is inversely 
proportional to the pressure applied, 
but the problem of maintaining a con- 
sistent value of resistance is not solved 
simply. The first step in the control 
of this factor is to govern, within rea- 
sonable limits, the pressure exerted by 
the electrodes. These limits are deter- 
mined by a pressure sufficient to pre- 
vent sticking and at the same time not 
so great as to reduce contact resistance 
to a point that a weld cannot be ob- 
tained with the power available. In- 
sufficient pressure will result in porous 
and burned welds, while too much pres- 
sure will mar the work. The correct 
value for each application is ordinarily 
determined by trial. 

Foot-operated and motor-driven ma- 
chines are supplied with compression 
springs to regulate the pressure applied. 
A limit switch operated from the driv- 
ing mechanism is used as a pilot device 
to energize the welder contactor. The 
pressure applied by air-operated ma- 
chines is adjusted by regulating the 





pressure in the supply line of the air 
system. A pressure switch set to close 
at the correct welding pressure is used 
as a pilot device. 

Unfortunately the problem does not 
resolve itself into the correct adjust- 
ment of a spring or the proper setting 
of a pressure device. Oil, scale, rust 
or other foreign matter materially af- 
fect the values of contact resistance. 
These can be compensated for in part 
by using high secondary voltages, 











which penetrate quickly. On the other 
hand, variations in the thickness of 
metal, “mushrooming” or wearing down 
of the electrodes and the necessity for 
drawing the metal (resulting from 
crude forming operations) are factors 
implicated in contact resistance which 
cannot be regulated. The absolute con- 
trol of the resistance factor is impos- 
sible, although good practical results 
are obtained with the degree of control 
available. 

The automatic determination of the 
timing period has attracted much at- 
tention. The equipment involved has 
been both intricate and expensive. 
Only recently has real progress been 
made in this phase of the welder con- 
trol field. The secondary current must 
be permitted to flow through the weld 
only for a stipulated period of time. 
This time will depend upon the ma- 
terial being welded and the value of 
the other two factors in the heat equa- 
tion—current and resistance. Provi- 
sion must be made for energizing the 
welding transformer and then de-ener- 
gizing it after the selected timing pe- 
riod has elasped. Magnetically-oper- 
ated contactors have been employed 
universally for this purpose although 
air-operated and motor-driven devices 
are sometimes used. 


Contactors Must Be Durable 


A welder contactor must have cer- 
tain well defined characteristics. Long 
mechanical life is of primary import- 
ance. Installations operating at the 
rate of 200 welds per minute are nu- 
merous and special welder applications 
making as many as 350 welds per min- 
ute are not uncommon. A contactor 
used on any welder application will be 
frequently operated. If costly shut- 
downs and replacements are to be 
avoided, long mechanical life is 
essential. 

Regardless of the reasons behind the 
trend, it is certain that welding times 
are being shortened universally. The 
resulting high-speed operation requires 
a fast operating contactor. This will 
be understood when it is pointed out 
that the average industrial controller 
contactor may require three or more 
cycles to open after the magnet coil 
has been de-energized. Since the drop- 
out time of the contactor forms a part 
of the actual welding period, it would 
be impossible to obtain short timing 
periods with such a device. 

A timer is usually used in conjunc- 
tion with the magnetic contactor. Its 
purpose is to open the operating coil 
circuit of the contactor after the time 
allotted to make the weld has been 
expended. 
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Tubular landing gear struts of SAE 
4130 steel, are quenched in agi- 
tated oil after heating to 1600 F. 


im Pw 
> ian 
by 


Heat - Treatment 


HAROLD MANSFIELD 
Boeing Aircraft Company 


HE GROWING trend toward 
larger airplanes, calling for the use 
of steel parts of high tensile strength in 
increasing numbers and _ increasing 
sizes, has been met at the Boeing Air- 
craft Company of Seattle by a $20,000 
modernization program in its heat- 
treating department. 
Most notable among additions to the 
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By Boeing 


department’s equipment are two new 
Hevi Duty electric furnaces, one for 
hardening and the other for drawing, 
each with interior dimensions of 4 ft. 
wide, 8 ft. long, and 2 ft. high. Modern 
and efficient in every detail, these are 
now being used for approximately 95 
per cent of the total poundage of metal 
treated in the department. 

Other equipment includes a Hevi 
Duty atmosphere controller for the 
hardening furnace; two Hoskins electric 
furnaces for hardening and drawing, 
the department’s original equipment, 
one of them 10 ft. and one 6 ft. long, 
both 20 in. wide by 12 in. high, interior 
dimensions; three Eclipse gas-fired pot 
furnaces, one for hardening, one draw- 
ing, and the third cyanide hardening; 
a large oil quenching bath 5 ft. by 11 


ft. by 32 in. deep; a smaller oil bath; 
a water quench tank; a gas muffle fur- 
nace, used for hardening toois; a large 
tank; a power distribution 
panel; and a modern and complete con- 
trol panel. 

A great variety and volume of work 
passes through the department daily; 
consequently equipment was compactly 
and conveniently arranged, as indi- 
cated in the accompanying diagram, to 
provide maximum efficiency. The large 
oil bath which is used for 95 per cent 
of the quenching is located directly in 
front of the Hevi Duty hardening fur- 
nace. Connecting the two when in 
operation is a steel plate over which 
hot parts may be rolled or slid in a 
brief moment from the furnace door to 
the oil quench. A 500-lb. capacity air 
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Only 38 ft. wide, 40 ft. long, this new heat-treating department is 
compactly arranged to meet the exacting specifications of its product 


hoist and trolley are used to immerse 
parts into the bath, or to transport 
them from one part of the room to 
another. A steel table, mounted on 
heavy casters, conveys parts from the 
oil bath to the Hevi Duty air draw 
furnace when their size or heated con- 
dition prohibits handling by hand. 
The chief materials heat-treated in 
the department are chrome-molyb- 
denum steel SAE 4130, chrome-nickel- 
molybdenum steel SAE 4345, nickel 
steel SAE 2330, and carburizing steel 
SAE 2515. The equipment is also used 
for annealing 17 S and 24 S aluminum 
alloy. A variety of parts are heat- 
treated, including spar chords, gussets, 
cylinders, struts, landing gear parts, 
trunnions, fittings of all kinds, termi- 
nals, retracting screws, bolts, and tools. 
A description of the treatment of 
wing terminals for the Boeing “299” 
four-engined bombers will serve as an 
example of the manner in which work 
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is handled. They are made of chrome- 
nickel-molybdenum steel SAE 4345, a 
metal which has been found ideal for 
this and other highly stressed airplane 
parts because it is a deep hardening 
steel filling requirements for high ten- 
sile strength. It has been found, for in- 
stance, that chrome-molybdenum SAE 
4130 cannot be heat-treated to an aver- 
age tensile strength of more than 150,- 
000 lb. per sq.in. if its section is more 
than 1% in. thick, while the chrome- 
nickel-molybdenum SAE 4345 can be 
brought to an average of 180,000 lb. 
per sq.in. in greater thicknesses. 

The tendency of chrome-nickel- 
molybdenum to crack if it chills to too 
low a point after quenching calls for 
special care in handling these parts. 
They must be handled while hot. They 
cannot be allowed to fall to room tem- 
perature before drawing as in the case 
of chrome-molybdenum SAE 4130. 

The wing terminals are placed in the 


Hevi Duty atmosphere controlled fur- 
nace at approximately 500 F. in natu- 
ral furnace atmosphere, and are 
brought to 1,300 F. in aproximately 
one hour. Then the controlled atmos- 
phere is introduced in the furnace at a 
temperature above its ignition point 
but still below the scaling point of the 
steel. 

The Hevi Duty atmosphere con- 
troller is adjusted to burn city gas at 
a ratio of 2% parts air to 1 part gas, 
giving after combustion a mixture con- 
taining eight per cent carbon monoxide, 
which has been found the proper pro- 
portion to prevent either scaling of the 
metal’s surface from too much oxy- 
gen or decarburizing from too much 
carbon monoxide. This atmosphere, 
cooled to below room temperature by a 
water cooling system, in order to re- 
move the water vapor formed during 
combustion, is introduced into the fur- 
nace at twelve different places. 
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In the next hour, the temperature is 
brought to 1475 F. Then the parts 
are allowed to “soak” at this tempera- 
ture for 45 min. This period is deter- 
mined by a rate of one hour for each 
inch thickness of section, the wing 
terminal sections being 34 in. thick. 

The parts are then removed by 
means of the air hoist and immersed 
immediately in the oil bath of Hough- 
ton’s No. 2 soluble quenching oil, 
which is slowly agitated by air, until 
the temperature is reduced to just 
below the flashing point of the oil, 
or approximately 600 F. Parts are 
then immediately put in the air draw 
furnace which has been held at 500 
F. The temperature is brought to ap- 
proximately 850 F. and the parts are 
drawn at that temperature for three 
hours. After this, they are removed 
and oil quenched to’ room temperature, 
the result being a part having a ten- 
sile strength of 180,000 lb. per sq. in. 

An example of the method of treat- 
ing chrome-molybdenum SAE 4130 
parts can be shown by the procedure 
used on the tubular landing gear 
struts for the giant four-engined 
bombers, illustrated in the accompany- 
ing photograph. These pieces are 40 
in. long, 844 in. in outside diameter, 
and have a %4-in. wall. They are 
heated to approximately 1600 F. in the 
Hevi Duty hardening furnace and 
quenched in oil to room temperature. 
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Then they are drawn at about 970 F. 
and cooled in still air to room tem- 
perature. The treatment gives a tensile 
strength of approximately 150,000 Ib. 
per sq. in. 

The Hevi Duty air draw furnace 
has been found ideal for annealing 
aluminum alloy sheet, requiring soften- 
ing during the various stages of form- 
ing in the hammer or sheet metal de- 
partments. The parts are placed in the 
draw furnace below 500 and brought 
slowly to 750 F. They are held at that 
temperature for about four hours and 
then allowed to cool slowly in the 
furnace to below 500 F., cooling at a 
rate of about 25 degrees per hour. 
This work is handled at night by means 
of the automatic time clock control. 
Parts are placed in the furnace at 
4 p.m. each afternoon, and the fur- 
nace is brought to 750 F. by 4:30 p.m. 
Parts are “soaked” at this tempera- 
ture until 8:30 p.m. when the fur- 


nace is automatically shut off. The 
cooling rate of the furnace is such that 
cooling proceeds at the proper tempo 
and is completed by 7:30 a.m. 

The heat-treating department’s op- 
erations are controlled by latest type 
instruments mounted on the control 
panel which measures 7 ft. high by 9 
ft. long. A Wilson Maeulen indicating 
pyrometer with a 20-point switch indi- 
cates temperatures of each of the fur- 
naces and pots. A Foxboro potentio- 
meter recording pyrometer maintains 
automatically a temperature record of 
the two Hevi Duty furnaces and the 
10-ft. Hoskins furnace. Five Foxboro 
potentiometer-control pyrometers auto- 
matically control the temperatures of 
these three furnaces. Two Lindberg 
input control instruments control the 
rate of heating of the two Hevi Duty 
furnaces, and two Hevi Duty excess 
temperature cut-outs protect them 
against overheating in case of failure 
of the control instruments. Two Gen- 
eral Electric time switches and a Tork 
clock switch are used for turning on 
or off the three main furnaces at pre- 
meditated times. A Wilson-Maculen 
Tapalog recording pyrometer is con- 
nected with the 6-ft. Hoskins furnace, 
the pot furnaces, and the gas muffle 
furnace. A General Electric clock and 
two power wattmeters, showing the 
kilowatt hours of power consumption, 
complete the instrument panel. 
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Control is centered in modern instruments conveniently placed 
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Cleaner Work From 
Controlled Atmospheres 


E CHEMIST has joined forces 
with the heat-treater in order to 
produce scale-free and non-decarburized 
work whether it be hardened drawn, 
annealed, or brazed. Although forma- 
tion of iron oxide, or scale, on steel is 
governed by time, temperature and 
furnace atmosphere, the last factor has 
received commercial attention only in 
the last four or five years. Now there 
are many installations of controlled- 
atmosphere furnaces, some under the 
watchful eyes of skilled metallurgists, 
others being successfully handled by 
the usual heat-treating personnel. 
Sealed and decarburized surfaces are 
undesirable since either one must be 
removed by subsequent operations 
which are expensive and waste ma- 
terial. Often the loss from scale on a 
forging may amount to five per cent 
of the original weight. Also, scale in- 
terferes with quenching. It is an in- 
sulator and may prevent proper hard- 
ening, or it may flake off and cause 
hard and soft spots. Even when the 
scale comes off readily the under sur- 
face is often decarburized, because the 
carbon has been burnt away by oxi- 
dizing elements in the usual furnace 
atmosphere. The resultant soft skin 
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is unsatisfactory for tools and wearing 
parts, and must be removed or the part 
scrapped. In contrast, work coming 
from controlled-atmosphere furnaces is 
free of scale and soft skin, being clean 
and colored from the quenching oil if 
hardened or clean and bright if an- 
nealed and cooled in the protective 
atmosphere. 

The protective atmosphere is a mix- 
ture of gases that surround the work, 
and is compounded in most cases so it 
will neither oxidize nor decarburize the 
work. In fuel-fired furnaces, heating 
of the steel is carried out in a closed 
muffle that contains the controlled at- 
mosphere and does not allow the prod- 
ucts of combustion from the heating 
burners to come in contact with the 
work. In an electric furnace there are 
no products of combustion, and it is 
necessary only to introduce the atmos- 
phere to the heating chamber which 
has been made gas-tight. 

Commercial controlled atmospheres 
are secured by partially burning hydro- 
carbons such as city gas, natural gas, 
propane, butane and cracked oil with a 
deficiency of air in the presence of a 
catalyst. Water vapor, resulting from 
the partial combustion, is strongly oxi- 


cleaning operations and makes 


heat-treatment more uniform 
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dizing to hot steel. Where the con- 
trolled-atmosphere gas is manufactured 
in auxiliary equipment the gases are 
cooled to condense the greater portion 
of the water vapor and the remainder 
is absorbed by silica gel or activated 
alumina. 

The gas mixture entering the furnace 
consists of carbon monoxide (CQ), car- 
bon dioxide (CO,), some methane 
(CH,), some unburned hydrogen (H:) 
and nitrogen from the burned air as a 
diluent. Nitrogen is inert and does not 
enter into chemical combination with 
the constituents of the heated work. 

A number of chemical reactions take 
place between the heated steel and the 
hot gases making up the protective at- 
mosphere. The work, the metal of the 
muffle or the refractory of the hearth 
act as catalysts and speed the reactions. 
Time and temperature also exert pro- 
found effects, and the gas pressure has 
an influence. Fortunately, the produc- 
tion of clean and non-decarburized 
work will take place if the proper 
equilibrium between the various reac- 
tions is secured. Each of the reactions 
is reversible, that is, a chemical com- 
pound can be formed and then broken 
down by the influence of other reac- 
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tions going on in the furnace, or by the 
time or the temperature. For exam- 
ple, the CO will react with iron to form 
iron carbide and if conditions are 
favorable this iron carbide will break 
down again into CO and iron. The first 
stage is a carburizing reaction. Simi- 
larly an oxidizing reaction will take 
between the CO, and iron in the steel, 
but this reaction is also reversible. 
With a proper CO/CO, ratio these re- 
actions will cancel out and the work 
will come from the furnace in a clean 
and non-decarburized condition. 

These details show that the con- 
trolled-atmosphere furnace is in reality 
a chemical vessel, but this should not 
appear as an obstacle to the use of 
such equipment. Many installations 
heat-treat but one class of material and 
when the proper gas-air ratio is estab- 
lished it is only necessary to maintain 
this ratio. When other materials are 
to be processed, intelligent experimen- 
tation and advice from furnace builders 
will solve the problem. 


Gas Ratios 


The desirable ratio of CO/CO, varies 
with the carbon content of the work 
and with alloying constituents in steels. 
One furnace builder says that the prod- 
uct of the gas-compounding equipment 
can be varied over a wide range, but 
that for most applications the analysis 
as concerns the important reducing 
constituents will usually be held within 
the following limits: hydrogen, two to 
eighteen per cent; carbon monoxide, 
three to eleven per cent. Gas-air ratios 
fed into the partial-combustion equip- 
ment may be as high as six parts air to 
one part of natural gas or three parts 
air to one part of city gas. The small 
gas-fired furnace illustrated uses equal 
parts of air and city gas for clean hard- 
ening of medium-carbon steel pieces 4 
in. long by % in. thick which are 
quenched in oil from a temperature of 
1,450 F. 

Major benefits of the controlled-at- 
mosphere process appear in those oper- 
ations in which both heating and cool- 
ing are carried on within the furnace 
or in auxiliary equipment closely 
linked thereto. Thus, its economic use 
lies largely in the fabricating and fin- 
ishing fields. Heat-treating processes to 
which it is applied are hardening, an- 
nealing, drawing where drawing tem- 
peratures are high, and brazing. 

For work that is hardened in the 
final machined state, the process will 
eliminate scale, preserve dimensions, 
reduce cleaning, prevent soft spots and 
improve the appearance. When 
quenched in oil, the parts will be 
blackened but the appearance is pleas- 
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ing and usually satisfactory. In cer- 
tain cases the discoloration may be of 
value as it has some rust-preventive 
properties, so that parts can be stored 
for a considerable period without dam- 
age. 

Bright annealing is feasible for tub- 
ing, sheet, strip steel and stampings. 
For products that must be pickled in 
any event, process anneals in controlled 
atmospheres are neither necessary nor 
of value. In this case, atmosphere con- 
trol, as contrasted with controlled at- 
mosphere, will produce an annealed 
surface, which, although somewhat oxi- 
dized, will have no evidence of loose 
scale. 

When products are cold drawn, it is 
desirable to preserve the surface condi- 
tions resulting from cold working. 
Work hardness must be relieved, how- 
ever, in a considerable portion of cold- 
worked products, either for further 
processing or to put the metal in con- 
dition for final fabrication. Here the 
use of controlled-atmosphere annealing 
equipment will serve a useful purpose. 

One of the most widely used applica- 
tions of controlled-atmospheres is in 
connection with copper brazing. It is 
applied to join steel parts, such as as- 
semblies of stampings, machined parts 
with stampings, or machined parts with 
machined parts. The non-ferrous braz- 
ing medium is put on the joint, and the 
assemblies are passed continuously 
through a heating furnace with a tem- 


perature high enough to melt the braze. 
Controlled atmosphere is used to pre- 
vent oxidation of the brazing medium 
and the steel parts. Cooling to room 
temperature is also carried out, usually 
in an extension of the heating cham- 
ber. The cooling chamber also con- 
tains the protective atmosphere be- 
cause it is desirable to deliver the 
brazed assemblies in a clean and bright 
condition. The result is a strong joint 
and a cut in production costs. 

Furnaces are made for batch and 
continuous processing in controlled at- 
mospheres. The major requirements in 
either type is that neither infiltrating 
air nor products of combustion be per- 
mitted to come in contact with the 
work. The equipment must also be 
arranged for minimum usage of the gas 
atmosphere. 

Gas-fired furnaces are of two types. 
The first has a closed muffle to prevent 
the products of combustion from reach- 
ing the work. This particular type is 
illustrated by the furnace installed at 
the Intertype Company. In this small 
equipment, the gas-air mixture enters 
at the discharge end, and _ passes 
through a horizontal, partial-combus- 
tion tube disposed above the muffle. 
When the gases reach the inlet end 
of the furnace they enter the muffle 
with the incoming work. Thus, the 
parts are bathed in the gas atmosphere 
when they enter the heated zone. The 
gas atmosphere traverses the muffle 





Small parts are clean hardened by the Intertype 
Company in this gas-fired reciprocating hardening 
machine made by the American Gas Furnace Company 






















































and leaves through rubber hoses that 
are connected to the open-flame burner 
on the bench. Here they are ignited. 
Thus, with a tight muffle, there is no 
chance of toxic gases getting out into 
the working area and affecting the per- 
sonnel. In some plants, however, car- 
bon-monoxide safety alarms such as are 
used in mines have been installed. 

The work is put on the tray in front 
of the operator. The tray is actuated 
by a reciprocating mechanism that has 
a kicker action to advance the work 
through furnace muffle in short jumps. 
The stroke of the tray can be varied 
to suit the weight of the parts and the 
time that they should be in the fur- 
nace. When the work reaches the dis- 
charge end it falls down the chute and 
into the quenching oil without leaving 
the protective atmosphere. The Inter- 
type Company finds that the parts 
should be removed from the quench 
right after a batch is finished and 
washed and tempered. If the parts 
were to be bright annealed the fur- 
nace would have an auxiliary tunnel 
extending from the discharge end, and 
the parts would be cooled down to say 
300-400 F. in the protective gases so 
that no oxidation would take place. 

A second type of gas-fired furnace 
does not use a closed muffle. The work 
is placed directly into the heating 
chamber from which the products of 
combustion are excluded by burning the 
fuel gas in long tubes disposed along 
the sides. The heat is radiated directly 
to the work, thus accounting for the 
name “radiant-tube furnace.” 

For the electric resistance furnace, it 
is said that its direct or unmuffled 





application of heat affords uniform 
heating and that it has a good tem- 
perature gradient between the heat 
source and the heat-receiving bodies. 
Means for insuring gas tightness can 
be confined to the outer shell, which is 
not subjected to high temperatures. 
Retorts are readily used in connec- 
tion with batch-type electric furnaces 
to provide a way of maintaining the 
protective atmosphere during cooling. 
For example, retorts are commonly 
used with bell-type furnaces for an- 
nealing wire. 

The controlled atmosphere can be 
injected directly into the heating cham- 
ber of the electric furnace or it can 
be used as a screen. The atmosphere 
of an electric furnace is relatively stag- 
nant. If upon starting up the cham- 
ber air is blown out with protective 
gas admitted from the rear and a cur- 
tain of protective gas is established 
across the door opening, the work will 
be amply protected. This scheme is 
used in hardening high-speed steel. 

Another method of applying a pro- 
tective atmosphere to the hardening of 
tools involves the use of hollow rec- 
tangular blocks that give off carbon- 





Continuous, scale-free heat-treating of automobile axles is accom- 





aceous gases when elevaied to furnace 
temperature. The blocks are inserted 
into the silicon-carbide muffle of an 
electric furnace so they will not be dis- 
sipated too rapidly. 

Controlled-atmosphere furnaces vary 
in size from the small unit illustrated 
to huge equipments capable of process- 
ing several thousand pounds of ma- 
terial per hour. Notable examples of 
the use of large furnaces are shaft- 
hardening in automobile plants, wire 
and strip annealing and bright anneal- 
ing of copper tubing. Such furnaces 
are engineered to be economical of gas, 
and therefore, to show high efficiency. 
A recent installation for bright anneal- 
ing seamless steel tubing produced 
14,750 lb. of work in a five-hour test 
with a gas consumption of 0.62 cu.ft. 
per lb. The temperature used is 1,400 
F., and the efficiency 36.4 per cent. 
Over-all length of the equipment is 
147 ft., the heating chamber measures 
17 ft. long by 314 ft. wide, and the 
cooling chamber is 44 ft. long. 

Cost of using controlled atmospheres 
is not high for the gas itself. Based on 
40 cents per thousand cubic feet of 
natural gas and 70 cents for city gas, 
the cost of the controlled-asmosphere 
gas lies between five and twenty cents 
per thousand cubic feet, depending on 
the amount of air used. To one au- 
thority these figures appear sufficient 
to include the auxiliary costs of elec- 
tricity and water in most cases, but 
not small maintenance charges nor the 
fixed charges on the investment for 
equipment. The cracking unit calls 
for only a moderate outlay in com- 
parison to the installation as a whole. 






plished in this Electric Furnace Company set-up of two electric furnaces, 


automatic quenching and elevating mechanism, and gas generator 
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Nitriding is the process of surface 
hardening special alloy steels by the 
action of ammonia gas at temperatures 
between 950 and 1,100 F., and without 
quenching. The hardness of the case, 
from 1,000-1,100 Brinell, is greater 
than that obtainable with any other 
process. With the full 90-hr. treatment 
the case is 0.031 in. thick. One-half of 
this is of extreme hardness, whereas 
the other half of the case decreases 
gradually in hardness until it merges 
into the core without any demarcation. 

The nitrided case is obtained with- 
out distorting the work. For this rea- 
son, nitriding steel is specified for many 
airplane-motor gears where distortion 
would be highly detrimental to such 
thin-section, highly stressed _ parts. 
There are many other applications, but 
the two factors, extreme hardness of 
case for wear resistance and freedom 
from distortion, govern selection of 
nitriding steels, such as Nitralloy, for 
numerous uses. 

In order to satisfy varying require- 
ments for core strength, Nitralloy is 
made in a number of analyses falling 
in the “G” and “H” classifications of 
Table I. The aluminum content makes 
these steels responsive to the nitriding 
process. Because of the fact that car- 
bon has little effect on either the hard- 
ness or the depth of the nitrided case, 
this element is present only for its 
effect upon the physical properties of 
the core, and is used in smaller amounts 
than is customary in alloy steels. The 
presence of the molybdenum tends to 














Nitriding Practice 


Courtesy of the Ludlum Steel Company 


retain the toughness of both the core 
and the nitrided case, and these steels 
have good shock-resisting properties. 
For all applications where easy ma- 
chining is essential, the “EZ” selenium- 
bearing grade is available, and it is 
used for all parts fabricated on auto- 
matic screw machines. 

Nitralloy steels must be heat-treated 
prior to machining. 

Heat-treatment usually consists of 
heating to 1,750 F., quenching in oil 
or water, and then drawing to about 
1,250 F. This treatment produces the 
sorbitic condition necessary to success- 
ful nitriding, and also imparts high 
physical properties to the core to- 
gether with machinable hardness. If 
higher core strength is desired the 
drawing temperature may be lowered, 
but it should never be less than the 
nitriding temperature. Average phy- 
sical properties for the G and H grades 
of Nitralloy are given in Table II. 
Where high physical properties are 
necessary, normalizing followed by an 
oil quench and draw are used. 

Surfaces to be nitrided should be 
bright and clean. All decarburized ma- 


Table I—Nitralloy Analyses 





Nitralloy“G” | Nitralloy“H” 


Element 





.20- .30 
Manganese 30- .60 
Silicon .30 max. 
Aluminum d .75-1.50 
Chromium J 1,00-1.50 
Molybdenum d 15- .25 
Sulphur .030 max. 


Carbon 
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terial must be removed because decar- 
burized areas are ruinous to the suc- 
cess of the process. Always allow 
enough stock on all surfaces prior to 
finish machining. Whenever it is im- 
practical to remove forging scale from 
certain portions that do not require 
nitriding, cover them with a good grade 
of aluminum paint. This effectually 
prevents the loosening of the scale dur- 
ing the nitriding process. In designing 
and preparing parts, care should be 
taken that all sharp edges are relieved 
and suitable fillets used to avoid chip- 
ping of the extremely hard case. 

Parts that must be kept soft, such 
as threaded sections, can be protected 
from the ammonia gas by nickel plat- 
ing, tin plating, tinning, or coating with 
a mixture consisting of six parts of 
brown tin oxide, one part of glycerine 
and a few drops of fluxing acid. When 
the tin-oxide mixture is employed, the 
parts are cleaned and heated, the mix- 
ture applied to the portions to be left 
soft, and dried at 400 F. The pro- 
tected areas are then wrapped with 
thin aluminum foil. If the work is 
tinned the excess tin must be removed 
with a wire brush, because tin melts at 
nitriding heat and the excess would 
contaminate parts in the container. 

Welding of Nitralloy steel falls into 
two categories. In the first, the 
Nitralloy is welded onto a steel of dif- 
ferent composition and the surface 
hardness of the weld is unimportant. 
In this case standard welding methods 
can be used and ordinary electrodes or 


Table Il—Physical Properties of Heat-Treated Nitralloy 





Grade 


Quenching 


Temperatures 


Ultimate 
Strength 
Lbs. Sq. In. 


Elastic Limit 
Lbs. Sq. In. 


Elongation 
Per Cent 
in 2 In. 





Reduction 
Area 
Per Cent 





Nitralloy G 


Nitralloy H 








155,000 
138,000 
121,000 


132,000 
122,000 
102,000 








137,500 
120,000 
103,000 


117,000 
103,000 
85,000 





15 
20 
23 


18 
21 
26 


52 
58 
62 


61 
67 








70 





Test specimens machined from 1l-in. round bars. 
on sections up to 214 in. rounds. 


The physical properties above can be obtained 


Heavier sections will 


show comparatively 


lower values. 
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welding wire will suffice. In the sec- 
ond case, the weld is part of the work- 
ing surface and will subsequently be 
hardened by the nitriding process. It 
is essential that the weld be of Nitral- 
loy analysis. With electric arc welding 
the losses of aluminum and chromium 
are so heavy that the deposit can not 
be nitrided, and therefore other weld- 
ing methods should be employed. In 
the fabrication of rings and hollow 
cylinders the electric-resistance butt 
welding method gives satisfactory re- 
sults when the usual precautions as re- 
gards temperature and pressure are 
observed. In oxyacetylene welding, 
fairly satisfactory results are obtained 
with a neutral flame and Nitralloy 
welding wire if a special flux is used. 
The atomic hydrogen process gives the 
best results, and Nitralloy wire must be 
used for any necessary filling. What- 
ever method of welding is employed, 
the parts must be heat-treated after 
welding and before machining. 


Machining Nitralloy 


In machining the G and H grades 
about the same degree of smoothness 
and cutting properties can be secured 
as with the best types of alloy steels 
of corresponding strength. Best re- 
sults are obtained with heat-treated 
stock in a Brinell range of 200-240 
and with cutting speeds between 75-95 
ft. per min. Cutting edges on tools 
should be sharp and with slightly 
greater rake and clearance angles than 
used for ordinary screw stock. A 
straight-fluted drill will give better re- 
sults in drilling long holes than a 
helical-fluted drill. Taps should have a 
maximum number of flutes. The use 
of sulphurized lard oil will help ma- 
terially. 

Since most nitrided parts are put 
into service with only a slight buffing 
for the removal of oxide film it is of 
considerable importance that a high 
finish can be obtained on Nitralloy. 

The nitriding process should be done 
in a furnace in which the temperature 
can be closely controlled between 950 
and 1,100 F. The work is placed in a 
gas-tight box equipped with inlet and 
outlet tubes for circulation of the am- 
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monia gas. Inlet tubes are located 
in a lower corner and the outlet tubes 
at the opposite upper corner. Ma- 
terial of which the box is made is of 
great importance because in time the 
ammonia gas will permeate the metal, 
causing excessive gas consumption and 
unsatisfactory hardening. The follow- 
ing materials are suggested: Nichrome 
or any of the high nickel-chromium, 
heat-resisting alloys, low-manganese 
monel metal, pure nickel or nickel-clad 
steel, and chrome iron. Boxes can be 
made from steel or iron, but they 
should be enameled inside or provided 
with a tightly fitting lining of %4-in. 
aluminum sheet. 


Nitriding Procedure 


The parts to be nitrided are packed 
loosely in the container, the various 
layers being separated with nickel-wire 
screening to insure free circulation of 
gas. After the cover is placed in posi- 
tion the ammonia is turned on, the 
power turned on, the right flow of gas 
checked and the dissociation of the gas 
maintained within 20-40 per cent. 
After the chamber has been at the 
nitriding temperature for the required 
number of hours, the power is turned 
off but the ammonia flow continued 
until the temperature falls to 700 F. 
The ammonia is then shut off and the 
chamber allowed to cool until the work 
can be handled. This cooling period 
should not be hastened by abrupt air 
cooling or quenching. 

Nitriding time is the period between 
the reaching of temperature by the 
chamber and the final shutting off of 
the current. This time is varied ac- 
cording to the depth of case required, 
and should only be determined after 
consideration of the service to which 
the part is to be put. Experiments 
should be made to determine the cor- 
rect case depth. The temperature can 
be varied within certain limits, depend- 
ing upon the depth and more particu- 
larly upon the character of the service. 

In certain cases when machining or 
forging strains have not been relieved 
by a long anneal at low temperature 
previous to the finishing operations, 
considerable distortion may take place 






during nitriding. This is especially 
likely to occur in thin flat sections or 
in parts having a large diameter at one 
end and a comparatively long section 
with a much smaller diameter at the 
other end. It has been found quite 
possible to straighten such parts even 
when done cold. It is also possible to 
heat nitrided parts to 1,100 F., and to 
hold them there for several hours with- 
out affecting the case, so that any 
straightening can be done equally as 
well on the hot material. 

As the nitrided case possesses its 
maximum hardness on the surface, 
grinding should be confined to a mini- 
mum. In general, remove no more 
than 0.002-0.003 in. per surface. 
Grinding should be done with a very 
fine wheel, and speeds should be regu- 
lated so as not to check the piece. 

The nitrided case retains its maxi- 
mum hardness when reheated, remain- 
ing file hard up to 1,200 F. This is a 
desirable and unusual characteristic 
since ordinary alloy steels hardened by 
quenching begin to lose their hardness 
appreciably when the drawing tem- 
perature exceeds 350-400 F. 


Growth Is Small 


During nitriding there is a slight 
growth because of the absorption of 
nitrogen. On a piece 1.0014 in. in 
diameter the growth amounted to 
0.0011 in. Such growth can be allowed 
for in the finishing of the piece for 
hardening, or material provided for 
slight lapping operations after hard- 
ening, thus rectifying any slight move- 
ment caused by the presence of unre- 
lieved strains. 

The nitriding process is sufficiently 
flexible to allow marked variation in 
the results obtained. Since brittleness 
is always associated with hardness, a 
proper consideration of these factors 
will produce cases of varying ductility. 
A case of maximum depth and ductil- 
ity can be produced by nitriding at a 
high temperature for a short period of 
time. Conversely, a case of maximum 
depth and hardness (in excess of 1,000 
Brinell) , but of lower ductility, can be 
produced by nitriding at a lower tem- 
perature for a longer period. 
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Protect 
For small lots the dip From Rust 


method proves economical 










More and more products add sales appeal 






UST-PROOFING of metal parts by the use of methods to lengthen metal life 
has come into its own in the P ‘ 
last few years, having received its and provide better bases for color coatings 





greatest impetus from the automobile 
industry. It prolongs the life of the 
metal, prevents the chipping off of 
paint and the spread of corrosion. 
Probably the most notable develop- 
ment has been its extension in the last 
year to parts as large as automobile 
bodies. 

Car manufacturers have discovered 
that rust-proofing not only adds to the 
value of a car but also is a good selling 
argument. They started out in a 
modest way by applying it to a few 
sheet metal parts exposed to the 







erates the chemical reaction and pro- 
duces both a cleansing and coating 
action in one operation. The processing 
time is only 60 sec. The floor space 
needed for this work is relatively small. 
A recirculating system makes unneces- 
sary the employment of much solution. 

It is only the manufacturer with a 
large volume of work, however, who 
can advantageously install a spray sys- 
tem for rust-proofing. The smaller 






































weather, such as fenders. Subsequently user finds the dip tank more eco- 
it has been used for an increasing num- ; 7 , nomical. Whether the movement of 
ber of parts, especially since the appli- BURNHAM FINNEY materials through the tanks is convey- 
cation of chemicals to icy roads and Western Editor orized depends again on the amount 
streets in winter has wrought havoc of work to be done. 
with steel car parts onto which slush The electric refrigeration industry 
is splashed. putting materials through the rust- has gone in for rust-proofing sheet 
The use of rust-proofing processes proofing operations. steel parts, one company in Michi- 
will be widened the coming year. Al- Here is a typical case of rust-proof- gan having recently installed a spray 
ready one prominent car maker is ing steel parts by means of a spra- process. In fact, the installation is 
rust-proofing entire bodies and others bonderizing installation. Spra-bonder- the largest of its kind ever made. One 
may follow this lead. There will izing chemically produces a_ rust- company making airplane cylinders 
scarcely be an important car factory resistant phosphate coating providing has begun to rust-proof its products, 
which is not at least rust-proofing all an adherent base for enamel or lacquer. and it is believed that this is the fore- 
exterior sheet-metal parts. The reason The process consists of spraying the runner of general adoption of the prac- 
for this rapid swing towards rust- bonderite solution onto the work as it tice by the airplane industry. A large 
proofing is partly that the processes passes through the bonderizing section manufacturer of electrical equipment 
themselves have been speeded up by of a mechanized conveyor line, includ- is treating transformers to guard 
developing a spray method which ing cleaning, bonderizing, rinsing and against the effects of corrosion. 
reduces greatly the time required for drying. The pressure spraying accel- Recently rust-proofing has been ap- 
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plied to steel stoves and other sur- 
faces which are subjected to consider- 
able heat, a _ special heat-resisting 
enamel of the Glidden Company being 
used. The Eagle Foundry Company 
has brought out a line of streamlined 
stoves of heavy welded steel construc- 
tion with white enameled surfaces. 
The finish on the top is a development 
brought about through the cooperation 
of the Parker Rust-Proof Company 
and the Glidden Company. It is more 
substantial and holds its color longer 
than conventional-type finishes. It is 
secured by bonderizing the parts and 
then spraying them with a thin coat 
of enamel. The tops then are dried in 
an oven at 250 to 300 F. for from 45 
min. to one hour. The finish has been 
tested in a temperature of 1300 F. 
overnight and found to be in good 
condition. 

One might mention a variety of 
products which are rust-proofed profit- 
ably. Incidentally it must be remem- 
bered that paint-holding qualities often 
are as important as rust-proofing in 
the rust-proofing process. Otis Ele- 
vator Company is parkerizing its ele- 
vator cabs to assure lasting adhesion 
of paint and to prevent rust. Auto- 
matic stokers, ornamental iron gates 
and fences, fire alarm boxes, knee- 
action units for trailer coaches, and 
hammers are among the products 
treated to prevent corrosion. 

There is a trend toward the rust- 
proofing of die castings and other zinc 
and cadmium-surfaced articles. The 
American Chemical Paint Company 
has installed the lithorizing process in 
some plants for the purpose of making 
paint stick to zinc die castings, gal- 
vanized sheets and cadmium-plated 
products. Lithoform No. 2 is applied 
to assembled galvanized structures 
with a brush or spray gun, while 
Lithoform No. $1 is diluted with water 
and the articles to be coated are 


dipped in a bath. 


Coatings for Zinc Alloys 


Parker Rust-Proof Company is now 
offering a process known as Bonderite 
Z which produces an insoluble crystal- 
line coating on the surfaces of zinc and 
zinc alloys. Where paint finishes on 
zinc surfaces have been necessary, it 
has been common practice to expose 
the uncoated zinc to weathering for 
several months, permitting oxidation 
of the zinc surface. This provided a 
fairly suitable base for paint, but slow- 
ness of the method was a handicap. If 
untreated zinc surfaces are painted and 
the paint film is broken, chemical 
action begins between the exposed 
metal and the atmosphere. The reac- 
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Die cast gasoline 
pump parts are litho- 
rized by the John Wood 
Manufacturing Company 


tion extends even under the surround- 
ing paint, pushing off the finish. 

For Bonderite Z it is claimed that 
the coating provides a_ satisfactory 
footing for the finish and acts as an 
electrical insulator, which prevents any 
progressive corrosion such as occurs on 
untreated surfaces due to stray cur- 
rents resulting from differences in 
electro potential on the metal surface. 
The processing requires only unskilled 
labor, is economical to apply, takes 
only a short time. It provides sub- 
stantial resistance to corrosion without 
the addition of a supplemental finish. 

Electro-granodizing is used to get 
a rust-proof, paint-receptive coating on 
clean steel, cast iron, wrought iron 
and malleable iron. A unique alter- 
nating current electrolysis develops on 
the material from a bath containing 
zinc phosphate. An automobile com- 
pany is employing it to coat large hub 
caps, the alternate hub-caps on a 
monorail conveyor serving as the elec- 
trodes as they pass through the coating 
bath. This makes it possible to use a 
rubber-lined tank and to make the 
unit more compact and economical to 


operate. Electro-granodizing is in use 
for rust-proofing refrigerator cabinets, 
electrical appliances, spark plugs, high- 
way markers, meta! furniture and small 
parts such as bolts and nuts. The 
coating is designed as a foundation for 
paints, but provides resistance against 
rust for long periods if the metal is not 
painted. Where painting is not con- 
venient, electro-granodized parts may 
be given merely a light linseed oil 
stain and still be effectively rust- 
proofed and have a pleasing black 
appearance. 

A spray granodizing process uses the 
same chemicals as the electro-granodine 
process, only these are sprayed on the 
products to be treated by high pres- 
sure sprays instead of being applied 
electrolytically. It is among the least 
expensive of the rust-proofing paint 
pretreatments. 

Some companies, including two large 
automobile makers, have adopted the 
cromodine method of rust-proofing 
sheet-metal parts as applied by the 
spray process, the work passing on a 
monorail conveyor speedily and auto- 
matically through the entire cycle. 
Several of the British automobiles will 
have cromodized sheet-metal parts the 
coming year. Tests now are being 
conducted on all sorts of metal prod- 
ucts, from tractors to radio tubes, and 
the belief is that its use will be widened 
greatly in the near future. It is claimed 
that it can be used without any special 
equipment except a stainless steel tank 
to contain the cromodine solution. 
The cromodine-treated surface must 
be painted promptly. 
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When Metals 
Must Be Cleaned 


Limit switches control a series of 
drums in one of the largest units 
ever built to wash stamped parts 


Each year offers new processes for re- 


moving foreign substances allowing metal 


surfaces to take a high, durable finish 


ITH THE public’s growing 

insistence upon products hav- 
ing a glistening finish, whether it be 
a radio, an electric refrigerator, an 
automobile or a kitchen range, metal 
fabricating plants have found it neces- 
sary and profitable to pay more atten- 
tion than ever before to cleaning 
methods. By cleaning is meant the 
preparation of the metal for the appli- 
cation of paint or some other coating. 
It also refers to the washing and 
cleaning of metal after certain produc- 
tion operations have been performed 
and prior to other operations. 

To quote an authority, “Today 
every finisher realizes that suitable 
results cannot be obtained unless the 
metal is clean chemically, as well as 
mechanically, before it is primed.” 
Upon thorough cleaning depends the 
life of the painted job; failures in 
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service are often traceable to improper 
preparation of the metal to receive the 
paint coats. 

F. P. Spruance, an expert on metal 
finishing, attributes the causes of paint 
failure on sheet steel to (a) rust and 
the chemicals that produce and accom- 
pany it; (b) oil, graphite, grease, 
lacquer, anti-squeak, dried paint; (c) 
alkalis; and (d) miscellaneous foreign 
matter which can be classified as dirt. 
All of these substances present must 
be removed to produce a surface to 
which a prime coat will adhere tightly. 

The cost of cleaning sheet steel—and 
also forgings and castings—has been 
greatly reduced in late years because 
of the rapid trend toward mechaniza- 
tion. It is now possible to turn out 
more work per hour for the same labor 
expense. Installations for cleaning are 
automatic or semi-automatic, depend- 


ing on the volume of work to be done. 
Greatest improvement has been the 
building of washing and cleaning equip- 
ment into progressive production lines, 
thereby speeding up output and reduc- 
ing costs. In certain cases, particularly 
where extensive monorail conveyor 
systems are used, it has been found 
desirable to put washing machines 
overhead. This saves valuable floor 
space and does not necessitate adapting 
the flow of materials to suit the clean- 
ing operations. 

One of the largest washing units 
ever built has recently been installed 
by an important mid-western metal- 
working plant. Employed to clean 
stamped parts, it has a drum 48 in. in 
diameter, 26 ft. long and supplants 
several conveyor-type washers previ- 
ously used. The machine consists of 
a series of drums, with limit switches 
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to control the progress of the work. 
A power loader at the charging end 
hoists a tote box with a load as great 
as 3000 lb. and dumps it onto a shak- 
ing feeder which introduces the work 
into the first drum without risk 
of clogging or tangling. A _ smaller 
auxiliary hoist handles miscellaneous 
batches of small stampings up to 300 
Ib. per batch. 


Operation Automatic 


In the first drum the work is given 
a soaking wash; a hot cleaning com- 
pound is pumped from a tank equipped 
with heating device, a skimming dam 
for scum removal, a chip pan and 
removable chip basket. A patented 
dam in the drum permits retention of 
the cleaning compound at the required 
level, and the work stays in the drum 
for a predetermined period. It is eased 
along by a worm welded to the drum 
interior and passes to the next unit 
where it is subjected to a spray wash. 
The compound pumped from the tank 
is bled off to the first unit in sufficient 
volume to maintain the required level 
and the balance is played upon the 
work under pressure in the second 
drum. In the third unit the work is 
drained and passed to a fourth drum 
where it is given a hot rinse. From 
this unit it is conducted to the drain- 
ing and drying section, where the heat 
it has accumulated in preceding proc- 
esses is augmented by a blast from 
steam air heaters. The heated air is 
partly recirculated. A final unit on 
the machines provides for automatic 
application of an oil spray for rust- 
proofing, when this is desired. Exhaust 
nipples at proper intervals on top of 
the machine connect with the plant’s 
exhaust system. The machine was 
built by N. Ransohoff, Inc. 

Several types of continuous washing 
machines are now on the market. An 
interesting installation has been made 
at a lamp company for washing and 
drying heavy stampings as they come 
from punch presses and delivering 
them to welders. The washing process 
removes the heavy press grease which 
would interfere with welding; the work 
is dried for ease in handling. The 
stampings go down a slide directly 
from the punch presses into the washer 
and from the washer down another 
slide to a table where they are picked 
up by the welders, completely elimi- 
nating any manual handling. 

Stampings too light to dry from 
their own heat often are washed in a 
continuous washing and drying ma- 
chine. They receive a soaking wash, 
followed by a spray wash. They are 
then dried by a blast of heated air 
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blown on them through a slot in a pipe 
extending through the center of the 
screen and circulated through a unit 
steam coil in the base. 

Much progress has been made in the 
cleaning of sheet steel parts by de- 
greasing machines of the vapor type. 
Most of these machines are designed 
for straight-line production and fit 
into the mass production systems of 
such industries as the automobile in- 
dustry. It is possible to arrange the 
machines for one conveyor line or 
multiple lines. When it moves through 
these machines, the work goes through 
a fog of pure solvent vapors. The 
height of the vapors is controlled by 
a water jacket in the upper walls. 
Vapors condense on the cool metal, 
dissolving the oil and grease. The flow 
of the condensed solvent on the work 
carries off solid particles of dirt as well 
as oil and grease. 

In one of these machines, now in 
use by a Detroit car manufacturer, as 
much as nine tons of parts per hour 
are cleaned. The work moves through 
the machine at a rate of about 20 ft. 
per minute. The unit is 65 ft. long, 
10 ft. wide and 19 ft. high. The de- 
greasing equipment is steam-heated 
and has a continuous still for cleaning 
the solvent. The still’s capacity is 50 
gallons of solvent an hour. Within 
the machine about 250 gal. of solvent 
is distilled hourly. Use of the still 
decreases the frequency of cleaning the 
machine and simplifies the operation. 
The machine is insulated with paneled 
mineral wool below the water jacket, 
thus resulting in important economies. 


Preparation for Painting 


Wherever steel or aluminum must 
be prepared for painting, deoxidine can 
be utilized. It is not a new product, 
but in the last year its applications 
have spread. Its purpose is to remove 
not only the oil, grease and visible 
surface dirt, but also to remove and 
destroy the unseen traces of chemicals 
that stimulate rust and cause paint 
failure after the finish has been applied. 
It leaves a slightly etched passive sur- 
face to which paint will cling. Recently 








a large steel company has started using 
deoxidine instead of sand blasting to 
finish railway cars. It is claimed that 
a better job is done at a considerable 
saving. 

Leading automobile makers as well 
as many other large metal fabricators 
are using special soldering flux, applied 
just like any other flux, to do the 
double job of acting as a flux and also 
cleaning, thus assuring a perfect joint. 

An alkaline cleaning compound called 
trisila is used in conjunction with a 
special emulsifier called Ridosol for 
cleaning metal products prior to further 
processing. This cleaning process has 
been developed by the Amercian 
Chemical Paint Company which has 
devised unique electrical testing instru- 
ments so that information required can 
be secured by pressing a button. 


Inhibited Acids 


For the pickling of steel, special 
solutions have been developed to be 
added to the pickling acid to prevent 
the acid from attacking the steel and 
at the same time in no way diminishing 
the acid’s ability to remove mill scale 
and other undesirable surface incrusta- 
tions. Inhibited acids also are mar- 
keted for specific purposes, being mainly 
muriatic acid containing the proper 
amount of the proper grade of the 
inhibitor. One of the acids, known as 
murodine, is being used extensively in 
the oil industry to increase the pro- 
duction of sluggish oil wells without 
damaging the well equipment. Another, 
called clorodine, is employed to clean 
automobile radiators, remove scale from 
boilers, and clean out pipe lines. 

Sand and shot blasting is in favor 
in cleaning forgings and castings and, 
in some cases, sheet or plate steel. 
Such cleaning methods also have been 
highly mechanized recently with siz- 
able savings to the consumer. One 
company making diesel electric loco- 
motives puts its sheet steel hoods 
through a shot blast cleaning, the 
cleaning medium being fine steel par- 
ticles which are recovered almost 100 
per cent. 

Rapidly coming to the front in clean- 
ing forgings, small machine parts and 
semi-finished steel in steel mills are 
the Wheelabrator “Tum-Blast” ma- 
chines. This method of cleaning makes 
use of centrifugal, tangential and air- 
dynamic forces. Abrasive is fed by 
gravity from a storage hopper to the 
center of the Wheelabrator wheel. 
Rotating at a high speed, the Wheel- 
abrator ejects the abrasive at tre- 
mendous speeds and in a wide stream 
onto the work. Work ordinarily can 
be loaded and unloaded mechanically. 
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Recent Machinery Buying Shows Metal- 
Working Plants Are Modernizing Rapidly 


Modernization programs in_ the 
metal-working industry during the past 
few weeks total more than $26,720,000. 
The aulomutive industry leads, with an 
announcement last week, by Buick 
Motor Co., Flint, Mich., of expendi- 
tures of $14,500,000, $5,575,000 pro- 
jected by General Motors Corp. for a 
manufacturing plant at Linden, N. J., 
and the doubling of the Packard Motor 
Car Co. plant capacity at Detroit by 
spending $5,100,000, both announced 
three weeks ago. 

The Buick announcement brings 
G.M.’s total plant expansion outlay 
for the past two years to more than 
$30,000,000, beside the tools and new 
equipment purchased annually to re- 
tool for new models. 

The Buick program involves a com- 
plete rearrangement of the company’s 
manufacturing layout, according to 
Harlow H. Curtice, president. 

Boeing Aircraft Co., Seattle, Wash., 
will spend about $1,000,000 more this 
year to complete its present expansion 
program. A drop hammer shop, with 
408,550 sq.ft. of space, is under con- 
struction, and seven hammers will be 
installed instead of three as now. It 
has been designed to handle a total of 
eleven. The company’s new assembly 
plant, large enough to build four 
four-engine, sixteen-ton army bombers 
at one time, is nearing completion. It 
will be fitted with overhead cranes and 
a wide variety of metal working ma- 
chinery. 

Federal Bearing Co., Poughkeepsie, 
N. Y., has just announced a $250,000 
expansion program, which includes con- 
siderable investment in new machinery. 
This will be the sixth major structure 
built since the company was organ- 
ized in 1910, Herman A. Schatz, presi- 
dent, said. The company owns Schatz 
Mfg. Co., and the Waterbury Steel 
Ball Co., Waterbury, Conn. 

Briggs & Stratton Corp., Milwaukee, 
has completed installing new manufac- 
turing machinery costing about $300,- 
000 in its new addition, a plant form- 
erly belonging to Westinghouse Lamp 
Co. which was acquired several months 
ago. A wide list of machinery was 
purchased for the manufacture of frac- 
tional horse-power gasoline engines. 

Extensive tooling is planned by the 
Van Norman Machine Tool Co., 
Springfield, Mass., as a result of its 
purchase of the A.F.F. Machine Co., 
San Francisco, manufacturer of lathes 
and automobile repair shop equipment. 
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The new line will be manufactured in 
Springfield, where $40,000 is being 
spent for a new plant. 

Grob Bros., Milwaukee, is moving 
into a plant in nearby Grafton, Wis., 
where it is installing new machinery to 
triple its capacity for making metal- 
working tools. 

During the first nine months of 1936 
more factories have been built or begun 
than in any full year since 1930. Un- 
expected demand for manufactured 
goods caught many plants unable to 
make deliveries promptly. 

Construction contracts awarded in 
all industries for the first nine months 
show a gain of 60 per cent over the 
like period of 1985, Engineering News- 
Record figures show. 

Steel plants, with the $23,500,000 
program of Jones & Laughlin Co., the 
$5,000,000 programs of both Carnegie- 
Illinois Steel and Follansbee Bros., the 
new Bethlehem Steel Lackawanna 
plant, and millions spent in routine 
modernization have contributed their 
share to the present backlog of ma- 
chinery orders. 


Tool Manufacturer Dies 


HAROLD CORNELIUS SMITH 


A leading figure of the machine tool 
industry for the past twenty years, 
Harotp Corne.tius Smita, president 
of the Illinois Tool Works, died Sept. 
29. He was treasurer of the National 


Machine Tool Builders’ Association. 
One time a director of Illinois Manu- 
facturers Association and the National 
Association of Manufacturers, he 
served from October, 1934, to May, 
1935, on the industrial board of the 
N.R.A. He was 54. 


Heads Tool Dealers 


_ 


HARRY BARNEY 


The Associated Machine Tool Deal- 
ers elected Harry Barney, Barney 
Machinery Co., Pittsburgh, president 
at their annual meeting Sept. 21 at 
Granville, Ohio. Formerly vice-presi- 
dent, Mr. Barney has been a member 
of the association’s executive commit- 
tee. A. G. Bryant, Bryant Machinery 
and Engineering Co., Chicago, was 
elected vice-president, and Joun Saver, 
Jr., was chosen secretary-treasurer of 
the association. 

New directors elected were A. S. 
Busu, Charles A. Strelinger Co., De- 
troit, and E. R. Morcn, Jr., Motch & 
Merriweather Machinery Co., Cleve- 
land. Directors previously elected who 
will serve on the board this year are C. 
C. Brogan, W. E. Shipley Machinery 
Co., Philadelphia; R. G. Enautsn, En- 
glish & Miller Machinery Co., Detroit; 
Norton A. Booz, Federal Machinery 
Sales Co., Chicago; Omar S. Hunt, 
Marshall & Huschart Machinery Co., 
of Indiana, Indianapolis; Percy Rwp- 
mncs, Syracuse Supply Co., Syracuse, 
N. Y.; Avsert M. Sreprast, Stedfast 
& Roulston, Inc., Boston, and Grorcr 
J. ZrmerMaAN, Strong, Carlisle & 
Hammond Co., Cleveland. 

Among the speakers were HERMAN 
H. Linn, general manager, National 
Machine Tool Builders’ Association, 
who interpreted current trends in fed- 
eral legislative programs, and WENDELL 
E. Wurep, president, Monarch Machine 
Tool Co., Sidney, Ohio, who discussed 


marketing problems. 


BRITISH INDUSTRIALIST HERE 


J. B. S. Gaprre,, managing director, 
Charles Churchill & Co., Ltd., Birming- 
ham, England, arrived last week on the 
S.S. “Berengaria” for a short visit. 
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Retired Executive Killed 





FREDERICK SQUIRE LAYTHE 


Frepverick Squire Laytue, until his 
retirement recently an executive of 


Butterfield & Co., Derby Line, Vt., tap, 
die and small tool manufacturer, was 
killed in an automobile accident Sept. 
26. He was one of the most widely 
known industrialists in New England, 
and was active in community, civic 
and educational work. 


Franc Revaluation Seen 
as Impetus for Exports 


World Trade Increases Expected As 
Nation Lowers Price Level 


When France revaluated the franc 
last week, she gave the world the big- 
gest commercial news of the year. She 
lowered what had been her high price 
plateau to the level of other major in- 
dustrial powers. 

With Great Britain, the United 
States and Scandanavian nations and 
many other countries off the gold 
standard, France’s market was the 
highest in the world, making it almost 








How The World 
Abandoned Gold 


Here is the order in which leading 
nations officially dropped the gold 
standard: 


PN vc oe <weed Dec. 16, 1929 
SS aa Dec. 17, 1929 
Great Britain ...... Sept. 21, 1931 
EE! eas ocbn vad Sept. 27, 1931 
aS FS Sept. 27, 1931 
DE ndoncecous Sept. 28, 1931 
ES hs Oct. 12, 1931 
EE Sine ss04% eunre Oct. 19, 1931 
| ea ea F Dec. 13, 1931 
United States ...... Apr. 19, 1933 
| ae PRE Sept. 25, 1936 
Switzerland ........ Sept. 26, 1936 
Netherlands ........ Sept. 26, 1936 


When France abandoned gold, 
Germany, Italy, and Poland were 
still technically linked to it. In 
actual praciice, rigid government 
regulations in these nations render 
the “gold standard” void. 





































Industrial Review 


@ DESPITE the tendency for business to swing upward, the political situa- 
tion is making itself felt enough to interrupt a steady improvement in ma- 
chinery manufacture. Since the July peak there has developed an inclination 
to defer commitments until after election day. 


© THIS does not mean that orders are drying up, for all sections of the coun- 
iry are demanding new machinery and in some there has been no recession. 
Industry has a long way to go before deferred replacement of equipment is 
overcome, and with March and April deliveries currently quoted forehand, 
executives are ignoring politics in order to take advantage of the hesitancy of 
less courageous buyers. Foreign demand continues strong and is well spread 
as to locality and type of machinery. American made machines are finding 
brand new markets in various parts of the world. 


@ NEW ENGLAND notes a temporary decrease in volume, although some 
improvement has come in the past two weeks. The same condition prevails 
around New York with every indication that politics is the cause. Pittsburgh 
is cheered by the prospect of friendlier labor conditions. Although many con- 
cerns have exhausted this year’s appropriations for machinery, they are plan- 
ning large expenditures for next year “particularly if Landon is elected.” This 
expression is a familiar one to salesmen seeking orders, and if it means any- 
thing, manufacturers will be swamped in the event of a Republican victory. 


@ CINCINNATI estimates the recession at about ten per cent of August levels 
but looks ahead to a satisfactory last quarter. Labor conditions have improved. 
September business in Cleveland bettered the year’s average; orders were well 
distributed geographically and by industry. Prospects for the fourth quarter are 
excellent. Toledo feels that the falling off, but inquiries are active and orders 
continue to come in. Things are quiet in Detroit during the changeover period 
and not much is expected in equipment demand until production is resumed. 


@ MILWAUKEE is not disheartened by the fact that for the past two months 
business has been twenty per cent below that for the first seven. Even so, it 
looks as though 1936 will close 25 per cent ahead of last year. Some slackening 
is apparent in Chicago and prospects for the final quarter are uncertain. Talk 
of postponing purchases until next year has started earlier than usual. In- 
quiries are holding up well in Indiana and Kentucky and a fair amount of 
of orders is being placed. Despite September’s recession, St. Louis, third quarter 
will be much larger than the first or the second. The Pacific coast is relieved 
by a respite in its labor troubles. Employment in the metal trade here is up 
twenty per cent, payrolls 23 per cent. 
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impossible for other countries to sell 
goods there, and restricting tourist 
trade and exports of luxury goods, her 
forte in world trade. 

The devaluation of the franc 
stopped the rush of gold out of the 
country. General domestic confidence 
is expected to follow the move, particu- 
larly since it was not accompanied by 
any of the dire disasters some of the 
French statesmen had feared. Now 
France is expected to show a degree 
of domestic recovery which will allow 
her to participate in the present world 
upswing. 

After this, American machinery man- 
ufacturers may expect to do business in 
France to help modernize the manu- 
facturing plants which once were sub- 
stantial in world commerce. Her 
tourist trade and luxury exports cut 
by her high rate of international ex- 
change, France has suffered long in 
the slough of the world slump (A.M. 
—Vol. 80, p. 755). 

The revaluation of the franc is 
counted upon to coax some of the 
two billion dollars estimated to be in 
hoarding, investments in domestic en- 
terprises would follow as was the case 
when other nations forsook gold. 





Carbide Prices Drop 


Price reductions, effective Oct. 1, has 
been announced by Carboloy Co., Inc., 
2989 East Jefferson Ave., Detroit, on 
cemented carbide for tools and blanks, 
and Vanadium Alloy Steel Co., Lat- 
robe, Pa., on its line of carbide tools 
and blanks. Carboloy blanks will be 
based on 45 cents per gram, and the 
Vanadium prices are reduced from 30 
to 50 per cent. 
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Campaign waxes warmer ... Smith and Peek 
support Landon...Winant resigns to defend Security 
Act ...Gold Block finally capitulates ... Treasury 
“Saves” Sterling... Walsh-Healy terms defined. 


Wasuineton—Fall weather has come, 
and with it the political football is be- 
ing kicked around at a faster tempo. 
President Roosevelt has at last dropped 
the illusion of “non-political” speeches 
and in his Syracuse address frankly in- 
augurated his campaign as a Demo- 
cratic candidate running for re-election. 
Governor Landon is making his attacks 
on the New Deal more specific and 
more frequent. Only three weeks are 
left before election day so it is not 
surprising that more heat is being 
injected into a struggle that may have 
a profound effect on the country’s 
future history. 

In coming out flatly for Landon, 
Alfred E. Smith, erstwhile “Happy 
Warrior” of the Democratic party, 
threw the weight of his influence 
against the New Deal. Just what that 
weight will be only the count of the 
ballots will tell. George Peek, former 
AAA official, is only one of a number of 
New Deal supporters who are active in 
promoting the Kansan’s cause. 

Seen as a partial offset to the de- 
fection of prominent Democrats is the 
resignation of Security Board Chair- 
man John G. Winant for the purpose 
of defending the security program 
against partisan attack. His action fol- 
lowed Landon’s Milwaukee speech in 
which the Republican candidate char- 
acterized the social security act as a 
“fraud” and a “hoax.” Mr. Winant, 
a republican ex-governor of New Hamp- 
shire, lamenting the intrusion of party 
politics into what he considers a 
humanitarian measure, termed Lan- 
don’s proposal to return unemployment 
insurance to the individual states a 
“call to retreat.” There would seem 
to be little if any political capital in 
the attack on the security act; Gover- 
nor Landon’s attempt to justify his 
stand by reference to a report of the 
Twentieth Century fund was refuted 
by officials of the fund. 

Aside from the political implications, 
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the security board advanced a step 
toward practical application of the act 
through an agreement with the post 
office department whereby the latter 
will handle much of the work necessary 
to place in operation the old age sec- 
tion. While the agreement covers prin- 
cipals, leaving details to be worked out. 

Later, it is expected that the 26,000,- 
000 workers for whom old age benefits 
will start to accrue on January 1, 1937, 
will utilize post office facilities and per- 
sonnel to set up individual accounts 
and initial wage records. The old age 
benefit plan, which is wholly a function 
of the Federal Government, involves 
the iargest single administrative under- 
taking under the Act. Under this pro- 
vision approximately half the workers 
in the United States will be entitled 
upon reaching 65 to monthly pay- 
ments based on their total earnings 
after January 1, 1937. 

Intolerable economic conditions in 
France finally forced abdication of the 
gold bloc. Currencies of the Nether- 
lands and Switzerland joined the 
French Franc in the fall from a metallic 
base. Quickly following this action 
was France’s announcement of a 15 to 
20 per cent cut in tariffs and other 
steps to improve the nation’s place in 
world trade. 


Will Remove Barriers 


Few countries have been more na- 
tionalistic than France as_ regards 
foreign trade policy so this change of 
front reflects a major step in the re- 
moval of artificial barriers to the move- 
ment of goods in world commerce. The 
move, of course, was part of France’s 
monetary agreement with the United 
States and Great Britain preceding de- 
valuation, but it is significant that na- 
tional governments are swinging away 
from the theory that prosperity can be 
achieved by shutting out foreign goods. 

Holland will have a managed cur- 
rency; France and Switzerland are 


pegging theirs within set limits. Most 
observers believe these steps will have 
a beneficial effect on world prosperity 
and feel that possibilities of a cur- 
rency war have abated. Just the same 
there is no certainty where jockeying 
for position in the International Ex- 
change market will stop. Past history 
does not indicate that such changes 
can be made so easily. 

Out of a situation that arose from 
the tripartite exchange agreement, the 
Treasury sought some glory for itself. 
It created the impression that Soviet 
union officials tried to sabotage the 
agreement by selling sterling and that 
only the prompt action of the treasury 
saved the day. It is now pretty well 
established that there was nothing ul- 
terior in Russia’s sale except a natural 
attempt to get out from under what 
promised to be a substantial loss in its 
large holdings. Secretary Morgenthau, 
it would seem, could not resist the op- 
portunity to show that the adminis- 
tration is not temporizing with com- 
munists. 


Federal Contracts Clarified 


Business in which government orders 
are a matter of importance will 
breathe a sigh of relief now that the 
long awaited regulations clarifying the 
Walsh-Healy act are out. The inter- 
pretation put on the new law by Secre- 
tary Perkins is not nearly so drastic 
as business had feared, even though in 
the opinion of many its scope has been 
stretched far beyond the intent of 
Congress. 

Briefly generalized, the requirements 
that a Government supplier must meet 
in fulfilling contracts after September 
27 are: 

1. He must be either a manufacturer 
of, or a dealer in, the materials, sup- 
plies, articles and equipment concerned 
in the contract. 

2. Insofar as direct labor is concerned 
he must avoid the employment of con- 
victs, of males under 16 and females 
under 18. This requirement does not 
extend to office or custodial employees, 
not directly connected with production, 
nor beyond the employees of the prin- 
cipal contractor. 

3. He must comply with safety, sani- 
tary and factory inspection laws of the 
locality where the work is performed. 

4. He must adhere to a work sched- 
ule not exceeding 8 hours a day, 40 
hours a week, or pay overtime wages 
at one and a half times the normal 
scale. 

The fifth requirement of the law, 
providing for the payment of not less 
than the prevailing wages rates as de- 
termined by the secretary, is suspended 
for an indefinite period. 















































AND 
OTHER MATTERS 


Terrific preduction schedules forcing suppliers to 
limit . . . Early offerings amaze manufacturers and 
augur well for big year . . . Styles will be conservative, 
few willing to gamble . . . Wider steel sheets are due 


BURNHAM FINNEY 
Western Editor 
Detroit—Car manufacturers are zip- 
ping into production with a minimum 
of delay and before the end of October 
the industry’s output ought to rebound 
to the high levels to which Detroit has 
become accustomed. Factory execu- 
tives insist on speedy delivery of parts 
and are pounding steel mills for flat- 
rolled steel, even being on the verge of 
sending their own representatives to 
steel centers to make sure that they 
get required tonnages on time. Auto- 
motive foundries are turning out cast- 
ings in huge quantities; the Chrysler 
foundry, for example, is on a 24-hour- 
a-day schedule. Parts manufacture is 
proceeding as rapidly as completion of 

tooling programs permits. 

But everything is not hunky-dory. 
If one could look behind the curtain, 
he would find that more than one com- 
pany has missed serious delays only by 
an eyelash. Equipment makers have 
come close to turning somersaults to 
get machinery delivered on time and 
mainly have succeeded, but in a few 
cases, such as Oldsmobile, it has been 
impossible to prevent setting back 
dates a week or two. Production 
executives are fully resolved to place 
1938 equipment orders with plenty of 
time to spare. 


New Models Popular 

Packard has met with an amazing 
public response to its new cars. In 
the first 20 days of September it sold 
over 8,000 cars at retail. Despite the 
fact that it didn’t get to top operations 
until the middle of the month, it built 
more than 9,000 cars during September 
and has a bulging bag of unfilled 
orders. Studebaker began with a rush, 
having sold 6,857 cars in the Septem- 
ber 1 to 20 period. The next maker to 
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step out into the market with Pack- 
ard and Studebaker probably will be 
Graham-Paige, which has elected to 
stay conservative and has hardly 
changed appearance of its models at 
all. Buick and Hudson-Terraplane will 
join the ranks around Oct. 24. Nash 
reports over 10,000 orders “sight un- 
seen” prior to recent dealer meeting at 
Kenosha, and is in production to an- 
nounce late this month. 

Manufacturers aren’t willing to gam- 
ble with new radical styling with 1937 
models. They may be edging toward 
rear-engine motors, but are progressing 
at a turtle’s pace. Unless some manu- 
facturer unexpectedly finds that his 
cars don’t click with the public and is 
forced to do something drastic, even 
1988 won’t see startling changes. The 
only development which might alter 
this course would be a setback in sales. 

The industry, however, is looking for 
at least two more years of thriving 
trade. Since 1982 retail sales, based on 
a 12 months’ moving average, have in- 
creased 2.7 per cent a month. Such 
trends don’t change quickly. 


More for Money 


While 19387 prices won’t fluctuate 
much from current levels, the car 
owner will get more for his money than 
ever before. Hudsons will be longer, 
lower and wider and will offer more in- 
terior room and riding comfort, and 
will be about 60 pounds heavier, with 
the engine power stepped up to main- 
tain the present high performance. The 
electric hand gear shifter will again be 
optional equipment on both Hudsons 
and Terraplanes and will be used in 
connection with a selective automatic 
shifting device. Hudson built 116,085 
cars during the 19386 season, expects to 
top that figure by a comfortable margin 
the coming year. It continued on Sep- 














tember 30 its custom of having a new 
car preview. 

Buick will offer two stylings, the ap- 
pearance of the series 40 and 60 being 
more radical than and differing from 
that of the series 80 and 90. Willys- 
Overland will use a tear-drop design, 
the work of famed Amos Northrup of 
Murray Body Corp. Observers think 
that if the Willys car is improved in 
appearance and enlarged, it should do 
well on the selling basis of four-cylinder 
economy. 

Ford was the last car maker to stop 
1936 production. There is growing evi- 
dence that Ford intends to offer a small 
V-eight engine in its standard chassis. 
Its small European car is advertised 
to yield 25 miles per gallon. 

It also seems reasonable to expect 
that the Ford powered with the small 
engine won’t be priced so low as some 
people anticipate. 

All General Motors cars except the 
higher-price Cadillacs will have all-steel 
bodies. For years so-called steel bodies 
have used trim strips and sills of wood, 
but General Motors will eliminate even 
these items. The only reason that the 
top-flight Cadillacs won’t join the all- 
steel parade is that die costs for the 
limited volume of production would be 
prohibitive. 


Still Wider Sheets Likely 


Chances are good that wider steel 
sheets than those employed today will 
be specified by car makers for 1938. 
By that time at least two continuous 
sheet mills—Jones & Lauchlin and 
Great Lakes Steel—will be able to sup- 
ply sheets 90 inches wide. The trend 
is in the direction of still wider bodies 
and body designers have 12 inches yet 
to go without changing the present 
tread. The widest sheet now used is 
78 inches. Adoption of 90-inch sheets 
would not necessarily mean construc- 
tion of larger stamping presses than 
are being built today. There are about 
12 huge presses which were delivered to 
automobile companies in the last year 
or two, with beds large enough to take 
steel sheets 100x180 inches. 

The fashion in car wheels changes 
periodically. Wooden wheels were 
popular for some years, but were re- 
placed eventually by wire wheels. 
Then the stamped steel spoke wheel 
became the rage. In 1937 the trend 
will be toward the disc wheel. They 
are to be found on many new models. 
Molded plastics are taking some busi- 
ness away from steel. The new Gra- 
ham, for instance, has an instrument 
board made of plastic material. It is 
claimed that a wide variety of color 
effects can be obtained with plastics. 
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Lukenweld President 


EVERETT CHAPMAN 


T. W. Carr, formerly master car 
builder, Pittsburgh & Lake Erie Rail- 
road, has been appointed superintend- 
ent of rolling stock, succeeding the 
late S. Lynn. 

Wiiuiam E. Corrigan, manufactur- 
ing executive and formerly assistant 
vice-president, American Locomotive 
Co., has been elected vice-president of 
the company’s Railroad Steel Spring 
division. 

J. T. Howar has been appointed 
chief metallurgist and superintendent 
of American Spiral Spring & Mfg. Co., 
Pittsburgh, Pa. 

Danie L. Kitey, master mechanic, 
Norfolk Navy Yard, has retired after 
48 years’ service with the government. 


T. M. Kirxsy has been appointed 
superintendent of motive power, 
Green Bay & Western Railroad, suc- 
ceeding E. Brecker, who has been 
advanced to mechanical inspector. 

Watter N. Larke, formerly assist- 
ant superintendent, Buick Motor Car 
Co., Flint, Mich., has been appointed 
superintendent. He is succeeded by 
Frep W. Letts, formerly general fore- 
man of the company’s crankshaft 
department. 

A. A. Liarper, general manager of 
Leyland Motors, Ltd., Leyland, Lan- 
cashire, England, is on a visit in the 
United States inspecting manufactur- 
ing plants. The company is the largest 
manufacturer of commercial vehicles 
in Great Britain. 

C. L. Moxtr has been named assist- 
ant chief engineer of Buda Co., Har- 
vey, Ill. 
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Lukenweld, Inc., division of Lukens 
Steel Co., Coatesville, Pa., has elected 
Everett CnHapMAN, formerly  vice- 
president, president, succeeding G. 
Donato SpackMAN, recently promoted 
to general superintendent of the 
parent concern. Rosert J. Wuirtna, 
formerly superintendent in charge of all 
manufacturing of the division, has been 
named vice-president of Lukenweld. 

Joining Lukenweld in 1930, Mr. 
Chapman has developed the use of 
welding in building dynamically loaded 
structures, such as machinery frames. 
Mr. Whiting was one-time body plant 
superintendent, Ford Motor Co., and 
later manager of the Flint, Mich., 
Fisher Body plant, and joined Luken- 
weld in 1934. During the war he was 
in charge of 8,000 men employed by 
Ford Motor Co., building ships for the 
U. S. Navy. 

J. W. Grant has been put in charge 
of pickling and general tank designing 
construction by Atlas Mineral Prod- 
ucts Co., Mertztown, Pa. 

ALEXANDER A. Mornerwe i, former 
vice-president and general manager. 
Chevrolet Motor Co. and general man- 
ager of the forging plant, has been 
appointed superintendent of operations, 
Detroit Forging Co., Detroit. 

Water A. Parrisn has been ap- 
pointed chief engineer of Buda Co., 
Harvey, Iil. 

WituiaMm C. STEVENSON, since 1919 
chief mechanical engineer, Duquesne 
works of the Carnegie-Illinois Steel 
Corp., is now chief engnieer. 


FrRanKuLIN P. Watrer, for the past 
12 years managing director of Com- 
pangnies Des Machines Harnischfeger, 
European subsidiary of Harnischfeger 
Corp., Milwaukee, has returned to this 
country where he will soon become 
special representative of the company 
in the Eastern states. 

R. J. Wrixrns has been named gen- 
eral manager of the Southern Cali- 
fornia division, General Motors Corp., 
succeeding W. S. Roserts, who will 
be in charge of the new Linden, N. J., 
plant of the corporation. 


Wuu1uaM F. Wiss, for the past nine 
years general sales manager, Ex-Cell-O 
Aircraft & Tool Corp., has been elected 
president of Republic Products Corp., 
441 York St., Detroit, manufacturer of 
precision machine products. R. B. 
Gripp.e, formerly sales manager of the 
Ex-Cell-O machinery division, was 
elected secretary-treasurer of the Re- 
public company. 

A. E. ZrmmermMan has been ap- 
pointed superintendent of Par-Brook 
Mfg. Co., Cleveland. 


Promoted by Lukenweld 


ROBERT J. WHITING 


Industry Kept ‘‘Real’’ 
Wages Up In Slump 


Payroll Decreases Were Less Than 
Drop in Living Costs 


At no time during the business de- 
pression did the average hourly earn- 
ings expressed in terms of purchasing 
power of wage earners in manufac- 
turing industry fall below the 1929 
level, a study, “Wages, Hours, and 
Employment in the United States, 
1914-1936,” just published by the Na- 
tional Industrial Conference Board, 
shows. Cost of living dropped faster 
than wage rates, hence “real” hourly 
earnings tended to move upward during 
the period from December, 1929, to 
January, 1982. The subsequent trend 
was downward, but before the 1929 
level was reached an upward move- 
ment, starting in August, 1933, brought 
“real” hourly earnings in the spring of 
1934 to a point approximately 25 per 
cent above the average for 1929, where 
they have since remained. 


U. S. Export Trend 
Showing Reversal 


First Six Months Shows Imports Gain 
Over Foreign Shipments 


American exports from 1926 to 1930 
averaged 18 per cent more than im- 
ports, rising to 29 per cent in 1934. But 
during the first six months of this 
year imports exceeded exports by about 
one per cent, a study by the National 
Industrial Conference Board shows. 

Exports to the United Kingdom for 
1926-1930 exceeded imports by 157 
per cent, rising in 1932 to 286 per 
cent. 
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Era of Better Foremen 


Is Here, Executive Says 
C. M. White Addresses Foremen’s 
Annual Convention In Youngstown 
The place of foremen in industrial 
development was traced by C. M. 
White, vice-president, in charge of 
operations, Republic Steel Corp., at the 
thirteenth Annual Convention of the 
National Association of Foremen, at 


Youngstown, Ohio, September 21. 

The era of hard-boiled, driving fore- 
manship is waning, he said. Today, 
leadership has taken the place of driv- 
ing with marked success; not only must 
the good foreman be a_ technically 
capable man, but must be a good deal 
of a diplomat as well if he is to get 
the most out of the men and help 
them to make the most out of their 
jobs, he said. 











The growth of industry and the development of new products have 
brought pressing needs for tools of character.. Cincinnati Shapers 
have won an envied place among the Master Tools of Industry. The 
Cincinnati Shear is built by the makers of Cincinnati Shapers and 
Cincinnati Brakes. It is a shear built in a machine tool plant with 
machine toolrefinements . . . it isa machine tool for shearing metal. 
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There is a growing tendency for 
company executives to meet more often 
with foremen, to give the latter a 
broader conception of the policies, 
problems and programs of the concern. 

“A substantial proportion of indus- 
try’s labor troubles can be traced to 
foremen who lack the qualifications of 
leadership, and who do not understand 
that it takes genuine executive ability 
to handle men,” he said, and pointed 
out that a capable foreman will be 
anxious to develop employe representa- 
tion plans, rather than fight the idea, 
which he believes to be establishing it- 
self permanently in American business. 


U. S. Noses Out Germany 
In Machine Tool Exports 


American Manufacturers Lost Less 


of World Total in 1935 


American machinery manufacturers 
have nosed out their German competi- 
tors in the race for foreign trade. In 
1932 Germany furnished 56 per cent 
of the machinery exported in world 
trade. During the first five months of 
1936, the latest figures available, the 
value of American machinery exported 
was $21,000,000 while the value of Ger- 
man exports was $19,000,000. British 
figures are not available but their 
total is less than Germany’s. 

In 1933 the aggregate of the ship- 
ments of the three countries was less, 
but Germany lost more than either 
the Americans or the British. In 1934 
Germany contributed 38 per cent of 
the machinery exported with the re- 
mainder divided practically equally 
between the United States and the 
United Kingdom. In 1935 the United 
States took the lead with 40 per cent. 
Germany furnished 35 per cent and 
the British 25 per cent. 


Van Norman Buys A.F.F. 
Machine Works; To Build 


West Coast Company’s Line Will Be 
Manvfactured in Springfield 

Van Norman Machine Tool Co., 
Springfield, Mass., plans a two-story 
brick and steel addition, 160x50 ft., 
estimated to cost $40,000. The com- 
pany has purchased the A. F. F. Ma- 
chine Works, San Francisco, manu- 
facturer of lathes and grinders, whose 
lines complement its own. Operations 
will be combined at Springfield. Van 
Norman has applied to the SEC in 
Washington for permission to issue 
72,345 shares of new common stock 
to be used for expansion and to retire 
existing preferred and common shares. 
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Slated by Engineers 


HARRY T. WOOLSON 


Woolson Nominated 


for S. A. E. President 


Chrysler Executive Engineer, Bee- 
croft and Vice-Presidents Slated 


Harry T. Woolson, executive engi- 
neer, Chrysler Corp., Detroit, has been 
nominated for president of the Society 
of Automotive Engineers, Inc. He has 
been a member of the council, and 
active both in national and Detroit sec- 
tion activities of the Society. David 
Beecroft, Manager, New York office, 
Bendix Aviation Corp., was nominated 
to succeed himself as treasurer. 

New councillors nominated were 
A. T. Colwell, director of engineer- 
ing, Thompson Products, Inc., Cleve- 
land; Walter C. Keys, mechanical 
products engineer, U. S. Rubber Prod- 
ucts, Inc., Detroit, and J. L. Stewart, 
general manager, Canadian Automo- 
bile Chamber of Commerce. Members 
of the 1937 council also will include 
Joseph A. Anglada, consulting engi- 
neer, New York; Louis Schwitzer, presi- 
dent, Schwitzer-Cummins Co., Indian- 
apolis, and Alex Taub, Chevrolet Mo- 
tor Co., Detroit, who were elected for 
a two-year term the first of this year. 
As past-presidents, William B. Stout 
and Ralph R. Teetor also will serve 
on the council. 

Vice-presidents nominated to repre- 
sent the ten professional activities of 
the Society are Fred E. Weick, Na- 
tional Advisory Committee for Aero- 
nautics, Aviation; A. L. Beall, Wright 
Aeronautical Corp., Aircraft Engine; 
A. W. Pope, Jr., Waukesha Motor 
Co., Diesel Engines; C. Herbert Baxley, 
Socony-Vacuum, Inc., Fuels and Lubri- 
cants; W. S. James, Studebaker Corp., 
Passenger Car; L. L. Williams, Pas- 
senger-Car Body; R. R. Keith, man- 
ager, Tractor Works, J. I. Case Co., 
Production; Elmer McCormick, chief 
engineer, John Deere Tractor Co., 
Tractor and Industrial Power Equip- 
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ment; John M. Orr, manager, Equita- 
ble Auto Co., Transportation and 
Maintenance, and Stephen Johnson, 
Jr., Bendix Westinghouse Automotive 
Air Brake Co., Truck Bus and Rail- 


car. 


PROMOTED BY LINCOLN 


J. E. Bucxrnecuam has been elected 
vice-president of Lincoln Electric Rail- 
way Sales Co., Cleveland, in charge of 
Western sales, Chicago. 


G. M. PARTS FACTORY 
TO INCREASE OUTPUT 


General Motors officials announced 
that the corporation’s Brown-Lipe- 
Chapin plant in Syracuse will resume 
full operations with employment of 600 
persons, an increase of 200, compared 
with the peak during the production 
season recently closed. 

The plant makes head lamps and 
other accessories. 








The Handiest Tool in the Shop 
for Special and Production Jobs 


EBLOND Regal Lathes in 10, 12, 14, 16 and 18 inch 

sizes, are proving their time, labor and money sav- 

ing qualities in hundreds of shops for special jobs and 

as supplemental production equipment. Rugged, dura- 

ble, sturdy, LeBlond Regals deliver continuous trouble- 
free service under heavy duty requirements. 


LEBLOND 


BUILT 


REGAL 


is a lathe worthy to bear the LeBlond name. Built to 
the same high standards of quality and performance, 
subjected to rigid inspection and accuracy tests, Regal 
Lathes are the outstanding machine tool value in the 
industry. Every shop can profitably use several Regals. 


FREE CATALOGUE. Send today for copy of illustrated Regal Catalogue; 
and information on LeBlond heavy duty lathes. 


~The R. K. LEBLOND 


MACHINE TOOL CO., ciNcINNATI, O. 


20 North Wacker Drive, Chicago 


HALF CENTURY OF SERVICE TO 


103 Lafayette St., New York 
INDUSTRY 





A. S. T. M. Approves 
Non-Ferrous Items 


Aluminum Alloys and Copper Alloys 
In List of New Specifications 


New specifications for aluminum- 
base alloy permanent mold castings 
were approved Aug. 26 by the Ameri 
can Society for Testing Materials, and 
the A.S.T.M. designation B 108—36T 
has been assigned to this tentative 


standard. They cover practically the 
entire aluminum-alloy permanent mold 
field, and the committee reported they 
were representative of the present prac- 
tice in the field. Production of this 
type of castings amounts to several 
million dollar’s worth annually. 

The requirements cover castings with 
a specific gravity of 3 or less. Eleven 
types of alloys are specified, and stand- 
ard commercial quality and Class A 
alloys where the greatest freedom from 
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Ryerson Stocks Include: 


Beams and Heavy Structurals 
— —~a Angies, Tees and 


Rails antiess, Spikes, Bolts, 


Plates—Shee 

Strip Steel. Fiat Wire, Ete. 
Stainless Stee’ 

Hot Rolled Bars—Hoops and 


Bands 
Cold Finished Shafting and 


ats 

Alloy Steelse—Tool Steels 
Heat Treated Alley Stee! Bars 
Boiler Tubes and Fittings 
by - Rod — Mechanical 


Rivets, Bolts, Nuts, Washers, 
Ete. 


Reinfereing Bars 
Babbitt Metal and Solder 











Joseph T. Ryerson & Son, Inc., 


Phone FOR YOUR COPY 


The Largest and 
Most Complete 
Steel Guide 






e@ The Ryerson Stock List is 


your guide to the largest and most diver- 
sified stocks of steel in the country. It 
shows sizes, 
information useful to the steel buyer. In 
it you are sure to find the kind and qual- 
ity of material best suited to your needs. 
And the Ryerson organization will cut, 
form or do whatever is required and de- 
liver the steel or allied products in record 
extre "Wide Cold Finished time. 


weights, extras and other 


Ten separate books show the local 
stocks in each of the ten Ryerson plants. 
If you do not have the current edition, 
phone or write us. 
send it to you. 


We will be glad to 


Chicago, Milwaukee, Si. Louis 


Cleveland, Detreit, Cincinnati, Buffalo, Boston, Philadelphia, Jersey City 


RYERSON 
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impurities is required, are referred to. 
Chemical composition and physical 
properties required, and precision re- 
quirements for methods of chemical 
analysis which are expressed in per 
cent of specified value, are shown. 


Westinghouse Annuities 
Totaled $386,195 in 1935 


Since 1929, $1,748,253 Has Been 
Paid To Former Employes 


Under the Westinghouse Electric & 
Mfg. Co. Annuity Plan, $386,195 was 
paid to 1,179 pensioned employees dur- 
ing 1935. Since 1929 when the plan 
went into operation, $1,748,253 has 
been paid to annuitants. 

Due to the increased obligations im- 
posed by the Social Security Act, the 
company portion was discontinued on 
Dec. 1, 1935. Employees still have 
the privilege, however, of purchasing 
units at favorable group rates. 


ADDS TO FACTORY 


Kelvinator Corp., Detroit, is erect- 
ing a two-story factory building as an 
addition to its Leonard division, Grand 
Rapids, Mich. 


EXPORT 
OPPORTUNITIES 


Twist drills, reamers, dies, taps, 
(Purchase.) Brussels, Belgium. *1547. 

Pumps, hardware, supplies for min- 
ing. Colliery accessories. (Agency.) 
Calcutta, India. *1599. 

Forming presses, automatic, for 
aluminum sheets. (Purchase.) Buenos 
Aires, Argentina. *1615. 

Machinery for making rolled gold 
and silver sheets and jewelry. (Pur- 
chase.) Santiago, Chile. *1590. 

Gold ore mills and handling equip- 
ment. (Purchase.) Cali, Colombia. 
*1586. . 

Pile hammers, automatic. 
chase.) Oran, Algeria. *1585. 

Railroad repair shop machinery. 
(Agency.) Lahore, India. *1613. 

Tractors, material handling equip- 
ment. (Purchase.) Bucharest, Ruma- 
nia. *1592. 

Locomotive and car parts. (Agency.) 
Lahore, India. *1613. 


(Pur- 


* Interested American firms and individ- 
uals may obtain the names and address 
of the foreign firms making these inquiries 
upon application to the Bureau of Foreign 
S. Depart- 
Washington, or any 
Please refer 


and Domestic Commerce, U. 
ment of Commerce, 
district or cooperative office. 
to key number. 
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